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Preface 


A  fairly  extensive  dialogue  is  continuing  to  take  place  in  Canada  on  the  goals, 
meaning,  and  merits  of  economic  and  cultural  nationalism  in  Canada.  The  term 
nationalism  is  broad  enough  to  encompass  a  wide  range  of  interpretations,  policy 
instruments,  and  diverse  groups  of  supporters.  One  important  source  for  ongoing 
debate  has  been  the  neglect  of  a  systematic  framework  to  assess  the  effects  of 
nationalism. 

However,  some  economic  models  have  been  developed  which  provide  a  poten¬ 
tial  framework  within  which  the  costs  can  be  evaluated  and  the  potential  bene¬ 
fits  and  beneficiaries  identified.  Harry  Johnson  has  developed  a  theoretical 
model  of  nationalism  which  provides  important  insights  into  the  sources  and 
nature  of  economic  nationalism  and  offers  certain  testable  hypotheses.  The  most 
important  conclusions  suggested  are  that  nationalistic  policies  will  raise  prices  to 
consumers  and  lower  real  incomes  of  urban  workers  below  their  potential  levels. 
On  the  other  hand,  the  major  beneficiaries  of  nationalistic  policies  would  be  the 
managers  and  more  highly  educated  members  of  the  labour  force. 

This  study  does  not  attempt  a  complete  assessment  of  nationalism.  Its  aim  is 
to  test  the  implications  of  the  model  of  nationalism  with  the  available  evidence 
in  two  important  policy  areas:  commercial  policy  and  science  policy  in  Canada. 
One  of  the  authors  has  previously  studied  the  differences  in  performance  be¬ 
tween  Canadian  and  US  manufacturing  and  the  role  of  tariffs  in  those 
differences,  and  also  the  differences  in  backgrounds  of  management  in  the  two 
countries.  The  other  author  has  previously  studied  the  differences  in  the  speed 
of  diffusion  of  new  processes  in  Canada  and  other  countries,  and  some  aspects  of 
research  and  development  in  Canada.  The  study  draws  on  available  statistical 
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data  and  related  earlier  work,  but  is  integrated  to  test  the  proposed  model  in 
these  two  areas  of  application.  It  draws  interrelations  between  tariffs  and  the 
diffusion  of  technology,  and  has  implications  for  the  competitive  position  of 
Canadian  secondary  manufacturing.  The  study  explores  the  related  policy 
implications. 

The  authors  gratefully  acknowledge  comments  on  an  earlier  draft  from  Peter 
Cornell,  Harry  Johnson,  Abe  Rotstein,  Ronald  Wonnacott,  and  a  number  of 
anonymous  referees  from  the  Ontario  Economic  Council  which  financed  the 
study. 
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Summary  and  conclusions 


This  initial  chapter  recapitulates  some  of  the  main  conclusions  of  the  complete 
study  and  provides  some  perspective  by  highlighting  important  points.  The 
policy  implications  are  also  indicated  as  well  as  suggestions  for  further  research. 

The  theoretical  framework  developed  in  Chapter  2  draws  heavily  on  the 
economic  theory  of  nationalism  of  Albert  Breton  and  Harry  Johnson,  and  the 
aim  of  the  monograph  is  to  apply  that  framework  to  two  policy  areas  in  Can¬ 
ada  —  tariffs  and  science  policy.  Quantitative  data  are  used  wherever  possible, 
using  the  United  States  as  a  basis  of  comparison.  This  theoretical  analysis  sug¬ 
gests  that  nationalistic  policies  would  raise  prices  to  consumers,  and  lower  real 
incomes  of  urban  workers  below  potential.  On  the  other  hand,  the  beneficiaries 
of  the  tariff  would  be  the  managers  and  more  highly  educated  members  of  the 
labour  force. 

Chapter  3  looks  at  the  costs  of  tariffs,  emphasizing  the  aspects  applicable  to 
the  model  of  nationalism.  A  series  of  studies  has  established  that  Canadian  prices 
of  manufactured  products  are  more  expensive  to  the  consumer  and  more  costly 
at  the  manufacturing  level  than  prices  of  comparable  items  in  the  United  States. 
Although  there  are  differences  in  rates  of  indirect  taxes  and  in  trade  margins,  the 
tariff  and  related  pricing  policies  of  manufacturers  are  critical  in  the  higher  levels 
of  prices  to  consumers.  The  incidence  of  these  taxes  is  relatively  higher  on  low 
income  receivers. 

Tariffs  also  have  an  important  depressing  influence  on  the  levels  of  pro¬ 
ductivity  in  Canadian  manufacturing.  This  is  associated  with  plant  sizes  which 
are  less  than  optimum  scale  in  a  larger  market,  and  with  a  wider  range  of 
products  being  produced  in  a  Canadian  plant  of  a  given  size  than  in  the 
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comparable  industry  in  the  United  States.  In  1963,  the  level  of  output  per 
person  employed  in  total  manufacturing  was  more  than  30  per  cent  lower  than 
in  the  United  States,  with  considerable  variation  from  one  industry  to  another. 
Very  little  narrowing  had  occurred  in  the  following  decade  for  total 
manufacturing. 

This  evidence  on  the  lower  levels  of  performance  in  Canadian  manufacturing 
is  consistent  with  the  estimate  of  the  costs  of  the  Canadian  and  United  States 
tariffs,  made  by  Ronald  and  Paul  Wonnacott,  of  10.5  per  cent  of  Canadian  GNP 
in  1963,  and  with  the  revised  estimate  made  by  Ronald  Wonnacott  for  1974. 
These  estimates  for  Canada  are  larger  than  those  for  other  countries,  partly 
because  an  accurate  assessment  has  been  made  of  costs  in  the  form  of  less 
efficient  production  methods  as  well  as  in  costs  to  the  consumer. 

The  evidence  on  lower  levels  of  real  national  income  and  manufacturing 
output  per  person  employed  has  been  well  established  by  earlier  studies.  The 
new  area  explored  in  this  monograph  concerns  the  effects  of  tariffs  on  the 
distribution  of  national  income  —  a  key  part  of  the  model  of  nationalism. 

These  influences  of  tariffs  were  reflected  in  lower  average  weekly  earnings  in 
Canadian  manufacturing  than  in  the  United  States,  after  allowing  for  slight 
differences  in  the  consumer  purchasing  power  in  the  two  countries.  From  about 
1952  to  1966,  the  gap  was  approximately  20  per  cent  lower,  but  this  had 
narrowed  to  about  4  per  cent  in  1974.  The  gap  has  narrowed  relatively  more  in 
Ontario  than  in  Quebec,  but  Ontario  is  still  about  13  per  cent  below  the  key 
large  adjacent  manufacturing  states  in  the  Northeast.  The  increases  which  have 
occurred  in  output  per  man-hour  in  Canadian  manufacturing  have  been  only 
slightly  greater  than  in  the  United  States  since  1963.  As  a  result,  the  narrowing 
in  output  per  person  employed  has  been  less  than  in  money  and  real  earnings. 
The  costs  of  the  tariff  thus  clearly  fall  on  the  consumer  and  the  urban  worker,  as 
suggested  by  Johnson’s  analysis. 

A  potential  beneficiary  of  the  tariff  would  be  the  scarce  factor  of  production, 
and  the  evidence  surveyed  suggests  that  trained  managerial  manpower  is  the 
scarce  factor  of  production  in  Canada,  based  on  supplies  of  the  main  productive 
factors  relative  to  the  United  States.  The  managerial  group  in  manufacturing  is 
about  2  per  cent  of  the  total  labour  force,  and  manufacturing  accounts  for  about 
one-fourth.  Evidence  indicates  that  Canadian  managers  have  a  lower  level  of 
formal  education  than  their  United  States  counterparts,  fewer  have  degrees  in 
business,  and  more  have  entered  middle  and  senior  levels  of  management  much 
later  in  their  working  lives.  The  benefits  to  this  group  lie  more  in  the  number  of 
managerial  positions  and  the  lesser  degree  of  competitive  pressure  than  in  higher 
incomes  relative  to  other  groups  within  Canada. 

The  discussion  of  the  tariff  and  the  emphasis  on  productivity  have  important 
implications  for  the  regional  distribution  of  tariffs  and  the  effects  of  lower 
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tariffs  or  free  trade.  The  consumer  costs  are  felt  in  all  regions,  but  tariff  re¬ 
ductions  would  lead  to  a  further  narrowing  in  real  wage  and  productivity  dif¬ 
ferences  between  Ontario  and  Quebec  and  adjacent  regions  in  the  United  States. 
Within  400  miles  of  the  manufacturing  belt  from  Windsor  to  Quebec,  there  are 
twenty  states  containing  more  than  100  million  people  with  a  total  non-farm 
personal  income  six  times  the  comparable  Canadian  income.  This  region  is  a 
major  source  of  materials  and  components  and  is  a  major  market  outlet  within  a 
reasonable  overnight  truck  drive  of  Ontario  manufacturing.  The  continuance  of 
Canadian  tariffs  would  permit  high  domestic  costs  in  manufacturing  to  persist 
and  would  make  Canada  a  high-cost  source  of  supply  even  if  United  States  tariffs 
were  eliminated. 

Turning  to  science  policy,  the  main  statements  of  goals  in  science  policy  and 
the  related  legislation  are  consistent  with  the  nationalist  model.  Specifically, 
existing  and  proposed  policies  emphasize  the  creation  of  more  job  opportunities 
for  Canadian  scientific  and  technical  workers.  Particular  encouragement  is  given 
to  the  indigenous  development  of  new  technology  of  a  ‘break-through’  nature, 
rather  than  to  the  rapid  diffusion  of  existing  new  products  and  techniques  that 
could  have  a  quicker  and  more  predictable  impact  on  output  and  performance. 

Studies  of  the  diffusion  of  three  new  production  processes  showed  a  con¬ 
sistent  pattern  of  slower  adoption  rates  in  Canada  than  in  the  United  States  or  in 
Europe  for  one  process  related  to  paper  manufacturing.  Average  plant  size  and 
product  variation  within  plants  were  found  to  be  significant  factors  influencing 
Canadian  adoption  patterns  for  the  various  innovations.  The  major  supple¬ 
mentary  empirical  findings  of  the  diffusion  studies  indicate  that  limitations  on 
realized  scale  and  specialization  —  largely  attributable  to  the  domestic 
tariff  —  impose  certain  long-run  costs  upon  the  domestic  economy  by  reducing 
rates  of  technological  change.  In  effect,  higher  costs  to  consumers  and  lower 
factor  payments  associated  with  tariff-induced  production  inefficiencies  reflect 
an  interaction  between  the  failure  to  exploit  ‘static’  scale  economies,  the  per¬ 
petuated  use  of  capital  equipment  that  does  not  embody  ‘best  practice’ 
technology,  and  slower  adoption  of  new  products  and  processes  than  in  other 
countries. 

These  results  have  important  implications  for  policy.  One  conclusion  is 
that  important  benefits  could  accrue  to  Canadian  consumers  and  urban 
workers  from  further  reductions  in  tariffs  and  non-tariff  barriers  to  trade  in 
Canada  and  elsewhere.  The  real  wage  differences  between  Ontario,  Quebec,  and 
adjacent  manufacturing  states  have  narrowed  appreciably,  especially  since  1966, 
but  there  is  still  scope  for  additional  narrowing,  and  reductions  in  trade  barriers 
are  an  important  route  for  further  increases  in  real  income. 

It  is  also  important  that  other  policy  measures  be  taken  to  facilitate  the 
adjustment  from  the  current  high  cost,  low  productivity  position  in  secondary 
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manufacturing  to  a  more  competitive  position  in  international  markets.  Measures 
to  facilitate  that  adjustment  would  be  an  adequate  level  of  domestic  demand, 
slower  reduction  in  Canadian  than  foreign  tariffs,  and  measures  to  increase  the 
supply  of  trained  managers. 

Current  science  policies  emphasize  the  encouragement  of  research  and  de¬ 
velopment  in  support  of  innovation.  However,  only  a  small  proportion  of  new 
projects  and  processes  reach  the  production  stage,  even  in  large  markets.  In  a 
small  market,  the  main  beneficiaries  of  research  and  development  aimed  at  pro¬ 
ducing  significant  technical  advances  are  likely  to  be  the  scientists  in  the  jobs 
thereby  created.  Moreover,  in  the  absence  of  empirical  information,  an  implicit 
assumption  has  existed  that  failure  to  innovate  is  the  source  of  a  Canada-United 
States  technology  gap  and  that  economic  and  cultural  proximity  to  the  United 
States  ensures  rapid  adoption  in  Canada  of  products  and  processes  developed  in 
the  United  States.  Much  of  the  recently  emerging  evidence  belies  this  notion  and 
suggests  that  achieving  increased  efficiency  and  greater  international  com¬ 
petitiveness  in  Canadian  industry  requires  that  higher  priority  be  given  to  en¬ 
couraging  more  rapid  diffusion  of  new  technology.  Openness  to  change  and 
liigher  levels  of  managerial  and  entrepreneurial  skills  are  -  among  other 
factors  —  central  to  achieving  this  goal. 

In  a  country  with  a  small  population  and  labour  force,  it  is  not  really  possible 
to  keep  up  to  date  in  all  areas  of  manufacturing.  Instead  of  spreading  limited 
supplies  of  managerial  and  scientific  skills  over  all  areas,  it  may  be  preferable  to 
concentrate  resources  on  a  more  limited  range  of  products  and  industries  in 
which  Canada  has  a  comparative  advantage.  These  products  have  a  better  chance 
of  penetrating  the  export  markets  and  spreading  the  overhead  costs  of  research 
and  development  and  the  start-up  costs  of  new  products,  processes,  and  facilities 
over  long  runs  than  over  short  runs  associated  with  the  small  domestic  market. 

FUTURE  RESEARCH 

This  monograph  has  tried  to  answer  certain  questions,  but  it  has  also  led  to  some 
new  questions  being  asked.  One  useful  research  topic  arising  from  this  study  is 
the  need  to  be  more  specific  on  Canada’s  areas  of  comparative  advantage  —  both 
current  and  prospective.  Without  a  more  systematic  and  deliberate  assessment  of 
areas  of  strength  and  weakness  in  both  factor  supplies  (human  resources,  non¬ 
renewable  natural  resources,  and  renewable  physical  capital  assets)  and  relative 
efficiencies  in  relation  to  world  markets,  there  is  no  realistic  basis  for  assessing 
possible  alternative  industrial  structures  and  the  associated  level  of  real  national 
income.  Such  an  assessment  could  be  useful  both  for  private  decisions  under  a 
pattern  of  freer  trade  and  for  public  discussion  of  an  industrial  strategy,  which 
can  otherwise  remain  vague  with  no  criteria  of  purpose. 
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This  study  has  assessed  tariffs  and  science  policy  and  how  these  nationalistic 
policies  can  affect  potential  national  income.  However,  other  studies  have 
questioned  the  desirability  of  the  goal  of  economic  growth  and  raised  questions 
about  the  associated  costs  (of  pollution,  urban  growth,  etc.).  There  have  also 
been  studies  that  suggest  the  economic  growth  experienced  in  the  past  is  on  the 
verge  of  being  checked  and  reversed  by  limits  to  growth  —  the  supply  of  non¬ 
renewable  natural  resources,  the  supply  of  food,  the  problems  of  pollution.  How 
great  are  these  costs  of  economic  growth,  and  are  these  possible  checks  to 
growth  imminent  or  exaggerated?  A  reassessment  of  the  goal  of  economic 
growth  in  the  light  of  a  restatement  of  old  questions  and  concern  about  some 
new  ones  would  be  useful. 

Chapter  3  emphasizes  the  key  role  of  management  in  either  initiating  or 
resisting  change.  Significant  changes  in  tariffs  and  non-tariff  barriers  in  Canada 
and  other  countries  would  have  important  implications  for  Canadian  manage¬ 
ment.  This  monograph  develops  the  rationale  for  potential  benefits  of  national¬ 
istic  policies  accruing  to  management.  Although  our  analysis  suggests  that  this  is 
plausible,  data  on  hours  worked  and  income  are  inadequate  for  a  rigorous  test. 
More  data  and  analysis  would  be  desirable. 

The  economic  analysis  of  the  distributional  effects  of  tariffs  on  prices  and 
incomes  poses  questions  about  the  decision-making  process  in  Canadian  com¬ 
mercial  policy.  Could  the  relatively  small  managerial  group  have  such  an  in¬ 
fluence  on  policy  making  that  the  real  costs  can  continue  to  fall  on  the  much 
more  numerous  consumers  and  urban  workers  in  manufacturing  and  other 
industries?  The  interconnections  between  elites  and  new  work  by  sociologists 
and  political  scientists  may  be  of  value  in  a  renewed  look  at  the  domestic 
political  process  in  commercial  policy. 
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There  has  been  a  significant  increase  in  the  extent  of  economic  integration  in  the 
world  economy  in  recent  decades.  This  tendency  has  been  accelerated  by  a 
general  reduction  in  tariff  barriers  -  through  a  series  of  multilateral  tariff  nego¬ 
tiations  and  the  formation  of  a  number  of  important  regional  common  markets 
or  free  trade  areas.  A  further  round,  currently  being  negotiated,  will  also  re¬ 
examine  non-tariff  barriers.  Economic  integration  has  been  facilitated  by 
relatively  lower  transportation  costs  (checked  by  the  increases  in  oil  prices  and 
airline  fares  since  1973);  a  further  important  element  has  been  the  growth  of  the 
multinational  corporation. 

At  the  same  time,  economic  and  cultural  nationalism  has  persisted  in  many 
countries,  both  industrialized  and  developing,  perhaps  with  an  even  greater 
degree  of  public  discussion.  It  is  interesting  that  the  increased  economic  integra¬ 
tion  has  not  necessarily  led  to  integration  along  political  and  cultural  lines 
(Lyon,  1975;  Black,  1974). 

Ramsay  Cook  has  suggested  that  Canadian  nationalists  have  concerned  them¬ 
selves  with  three  primary  questions;  national  unity  (including  French/English 
relations  and  federal/provincial  powers);  relations  with  Great  Britain  and,  to  a 
lesser  extent,  with  France;  and  relations  with  the  United  States  (Cook,  1971, 
201).  The  political  independence  of  Canada  from  the  United  Kingdom  is  long 
established.  In  addition,  the  reduced  economic  strength  and  slow  economic 
growth  of  the  United  Kingdom  have  resulted  in  a  reduced  share  of  Canadian 
exports  going  to  that  country.  Consequently,  the  primary  emphasis  on  the  inter¬ 
national  side  has  been  concentrated  on  the  United  States. 
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The  current  concerns  of  those  who  would  class  themselves  as  Canadian 
nationalists  are  many,  and  the  lists  of  concerns  of  different  self-styled  national¬ 
ists  may  not  be  identical.  On  the  economic  side,  these  concerns  might  include 
the  extent  of  foreign  ownership  and  control;  the  degree  of  research  and  develop¬ 
ment  in  Canada;  the  extent  of  exports  to  the  United  States;  the  heavy  de¬ 
pendence  on  exports  of  natural  resource  products  (including  the  extent  of  pro¬ 
cessing  before  export);  the  limited  degree  of  exports  of  manufactured  products; 
the  extent  of  interest  and  dividends  paid  abroad;Jhe  presence  of  non-Canadians 
represented  in  senior  management  and  on  boards  of  directors  of  subsidiaries  in 
Canada;  the  purchase  of  Canadian  companies,  real  estate,  and  recreational  land 
by  foreigners.  In  the  areas  of  culture  and  communication,  there  is  also  a  range  of 
concerns  including  such  topics  as  Canadian  content  and  advertising  in  radio  and 
television,  periodicals,  and  publishing  as  well  as  faculty  and  material  in 
universities. 

It  is  not  the  purpose  of  this  study  to  describe,  assess,  or  interpret  this  broad 
spectrum  of  shifting  areas  of  interest  and  concern.  It  should  also  be  noted  that 
self-styled  nationalists  cover  a  wide  range  of  political  views  from  right-wing 
bankers  and  businessmen  to  left-wing  groups  such  as  the  former  Waffle  wing  of 
the  New  Democratic  Party.  There  need  be  no  unanimity  among  them  on  such 
policies  as  tariffs.  A  number  of  authors  and  studies,  both  governmental  and 
private,  have  explored  some  aspects  of  nationalism  in  Canada  from  the 
economic,  cultural,  and  political  points  of  view  (Fayerweather,  1973;  Gordon, 
1966;  Levitt,  1970;  Murray  and  LeDuc,  1975;  Rotstein  1973;  Rotstein  and  Lax, 
1974;  Watkins,  1968;  Wahn,  1970;  Gray,  1975). 

This  study  has  a  narrower  objective  with  basically  a  threefold  purpose: 

1  to  outline  a  theoretical  framework  to  assess  the  economic  aspects  of  national¬ 
ism  in  Canada; 

2  to  assess  the  actual  or  potential  costs  of  tariffs  in  two  policy  areas  —  commer¬ 
cial  policy  and  science  policy  (especially  innovation  and  diffusion)  —  and  the 
subsequent  effects  on  real  incomes  in  Canada,  in  the  perspective  of  real 
income  differences  between  Canada  and  the  United  States; 

3  to  analyse  and  identify  the  effects  of  nationalism  in  these  two  policy  areas  on 
prices  and  the  distribution  of  incomes,  with  special  emphasis  on  those  groups 
within  Canada  who  would  be  protected  or  encouraged  by  nationalistic 
economic  policies. 

Both  policy  areas  (commercial  policy  and  science  policy)  are  important 
and  controversial,  and  are  particularly  significant  for  the  provinces  of  Ontario 
and  Quebec  because  of  their  heavy  concentration  of  manufacturing.  As  a 
result,  this  study  gives  some,  but  not  exhaustive,  consideration  to  the  regional 
implications. 
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THE  THEORETICAL  FRAMEWORK 

The  primary  sources  for  the  theoretical  framework  for  the  present  work  are 
earlier  studies  by  two  Canadian  economists,  Albert  Breton  and  Harry  Johnson. 
Breton  initially  developed  the  framework  in  considering  nationalism  in  the 
province  of  Quebec,  and  Johnson’s  fullest  discussion  of  the  theoretical  frame¬ 
work  is  in  the  context  of  new  and  developing  states.  To  our  knowledge,  neither 
of  these  nor  any  previous  study  has  applied  the  framework  systematically  and 
quantitatively  to  Canada  in  any  published  form.  The  following  summary  of  their 
concepts  is  put  in  more  general  terms  as  a  basis  for  testing  their  conclusions  in  the 
two  selected  policy  fields  for  Canada,  emphasizing  elements  that  will  be  ex¬ 
amined  more  fully  in  later  chapters.  The  major  aim  of  this  study,  however,  is  to 
test  the  reasonableness  of  the  existing  theory  rather  than  to  develop  a  new  one. 

Breton’s  article  was  published  in  1964  and  was  applied  to  the  developing 
aspects  of  Quebec  nationalism  and  the  provincial  nationalization  of  eleven 
private  power  companies  (Breton,  1964;  1972).  Political  nationalism  encourages 
changes  in  the  distribution  of  property  and  ownership  of  wealth,  and  encourages 
a  modified  flow  of  monetary  and  non-monetary  rewards. 

The  most  important  component  of  the  monetary  flow  of  rewards  accrues  in  the 
form  of  high-income  jobs  which  ownership  makes  available  for  members  of  a 
given  national  or  ethnic  group.  If  we  distinguish  between  middle-class  and  work¬ 
ing-class  jobs,  the  occupations  made  available  for  a  given  group  of  nationals  are 
mostly  middle-class  occupations  ...  Because  of  this,  some  people  will  be  paid 
more  than  they  are  worth  because  they  are  of  the  ‘proper’  national  origin  and/or 
more  people  will  be  employed  than  is  economically  optimal  (Breton,  1964, 
377-8). 

Harry  Johnson  uses  the  1964  article  as  a  basis  for  his  later  study. 

Using  this  framework,  Breton  produces  a  number  of  specific  and  testable  propo¬ 
sitions  about  nationalism:  a  nationalist  policy  is  mainly  concerned  with  re¬ 
distributing  income  rather  than  with  increasing  it;  specifically,  the  redistribution 
is  from  the  working  class  to  the  middle  class;  consequently,  where  the  working 
class  is  poor,  there  will  be  a  tendency  to  resort  to  confiscation  rather  than  the 
purchase  of  property.  Furthermore,  nationalism  will  tend  to  favor  investment  in 
national  manufacturing,  since  manufacturing  jobs  and  ownership  are  preferred 
by  the  middle  class;  its  collective  nature  will  appeal  to  socialists;  and  its 
emergence  will  be  correlated  with  the  rise  of  new  middle  classes  who  have 
difficulty  in  finding  suitable  career  opportunities  (Johnson,  1967,  4). 
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In  summarizing  the  article,  Johnson  draws  three  major  implications  from  this 
theory  of  nationalist  economic  policy. 

One  implication  is  that  nationalism  will  tend  to  direct  economic  development 
policy  along  certain  specific  lines;  these  lines  might  represent  economic 
optimality,  and  would  do  so  if  the  conditions  posited  by  some  familiar  economic 
arguments  were  present.  Failing  empirical  validation  of  these  arguments,  how¬ 
ever,  the  consequence  will  be  a  reduction  of  material  production  below  the 
economy’s  potential.  In  the  first  place,  nationalist  economic  policy  will  tend  to 
foster  activities  selected  for  their  symbolic  value  in  terms  of  concepts  of  national 
identity  and  the  economic  content  of  nationhood;  in  particular,  emphasis  will  be 
placed  on  manufacturing;  and,  within  manufacturing,  on  certain  industries  pos¬ 
sessing  special  value  symbolic  of  industrial  competence  (such  as  the  steel  and 
automotive  industries).  Second,  nationalist  economic  policy  will  foster  activities 
offering  prestigious  jobs  for  the  middle  class  and/or  the  educated  class;  the 
nature  of  such  activities  varies  with  the  stage  of  development:  very  undeveloped 
countries  favoring  bureaucratic  jobs  offering  steady  incomes  for  routine  work; 
more  advanced  countries  favoring  managerial  and  professional  jobs  suitable  for 
the  products  of  the  educational  system;  fairly  mature  countries  favoring  jobs  in 
higher  education  and  research. 

Another  implication  is  that  nationalism  will  tend  to  direct  economic  policy 
toward  the  production  of  psychic  income  in  the  form  of  nationalistic  satis¬ 
faction  at  the  expense  of  material  income. 

If  attention  is  confined  to  material  income  alone,  a  third  implication  is  that 
nationalism  will  tend  to  redistribute  material  income  from  the  lower  class 
toward  the  middle  class,  and  particularly  toward  the  educated  middle  class;  in 
this  respect,  nationalism  reinforces  the  trend  of  modem  society  toward  the 
establishment  of  a  class  structure  based  on  educational  attainment  (Johnson, 
1967,  13-14). 

This  framework  for  the  analysis  of  economic  nationalism  tends  to  be  descrip¬ 
tive  and  is  based  on  much  reading,  first-hand  experience,  and  discussion  of  these 
issues  in  many  countries.  Although  the  presentation  relies  heavily  on  deductive 
reasoning,  it  needs  amplification  for  practical  testing.  The  key  questions,  it 
seems  to  us,  are  empirical.  The  four  main  questions  raised  by  Johnson’s  model, 
which  will  be  considered  in  Chapter  3  on  the  costs  of  tariffs  to  Canadians  as  an 
illustration  of  the  model  of  nationalism,  are  as  follows: 

1  What  are  the  costs  of  tariffs  in  terms  of  potential  real  national  income  in 

Canada? 

2  What  are  the  results  in  terms  of  prices  of  manufactured  products  to  consumers? 
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3  What  are  the  effects  in  terms  of  real  wages  in  Canadian  manufacturing  and 
levels  of  output  per  person  employed? 

4  Are  the  beneficiaries  of  the  tariff  the  managerial  group  in  Canada  (as  sug¬ 
gested  by  Johnson),  and  what  is  the  nature  of  such  benefits? 

The  study  will  try  to  be  as  quantitative  as  possible,  and  will  give  special  attention 
to  the  position  of  Ontario  and  Quebec  —  the  key  manufacturing  belt  in  Canada. 

It  might  be  noted  that  recognition  of  the  desirability  for  empirical  research 
on  economic  nationalism  is  not  new.  In  a  review  of  The  Canadian  Quandary,  Mel 
Watkins  expressed  sympathy  with  the  general  nature  of  Johnson’s  argument,  but 
felt  that 

...  his  logic  may  have  limited  appeal  to  many  potential  readers,  and  particularly 
businessmen  —  whose  influence  on  economic  policy  is  so  important  —  of  prag¬ 
matic  bent  and  limited  forensic  skills  ...  The  moral  of  these  ...  points  seems  to  be 
that  more  empirical  work  is  necessary  on  the  nature  and  causes  of  Canadian 
economic  nationalism  in  the  hope  that  we  can  exorcise  this  devil  from  our  midst, 
without,  hopefully,  increasing  our  susceptibility  to  worse  varieties  (Watkins, 
1972,  373).^ 

Thus  far,  the  discussion  of  the  economic  theory  of  nationalism  has  em¬ 
phasized  a  static  framework  at  a  point  in  time.  The  costs  to  the  consumer  and 
the  urban  worker  are  based  on  the  prices  and  real  wages  in  adjacent  regions  in 
the  United  States.  However,  policies  of  economic  nationalism  can  also  influence 
the  dynamic  aspects  of  technological  change  and  the  speed  of  diffusion  of  new 
products  and  new  processes  through  the  economy.  The  increased  interest  in 
economic  growth  has  been  reflected  in  more  theoretical  and  applied  work  in 
industrial  organization  and  international  trade.  (Posner,  1961;  Hufbauer,  1966; 
Hirsch,  1956;  Vernon,  1966;  Gruber,  Mehta,  and  Vernon,  1967;  Wells,  1972; 
Vernon,  1970;  Wilkinson,  1968,  113-25,  138-9;  Baumann,  1974.)  Chapters  4 
and  5  of  this  study  use  some  of  these  concepts  and  tools  to  analyse  empirical 
evidence  on  the  speed  of  diffusion  of  new  processes  and  products  in  Canada 
compared  with  other  countries;  how  tariffs  can  influence  the  overall  rate  of 
technological  change  in  Canada  compared  with  other  countries;  and  how  tariffs 
can  influence  the  extent  and  nature  of  research  and  development  expenditures. 

Before  turning  to  the  application  of  the  Breton-Johnson  model  to  the  two 
specific  policy  areas,  it  might  be  helpful  to  the  reader  to  outline  the  new  ele¬ 
ments  in  the  following  analysis. 

1  The  review  was  initially  published  in  the  July  1964  issue,  but  Watkins  has  subsequently 
revised  his  views. 
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1  We  believe  this  to  be  the  first  attempt  to  apply  the  Breton-Johnson  model  of 
economic  nationalism  to  any  country.  The  effects  of  commercial  policy  and 
science  policy  (two  important  areas)  on  the  distribution  of  income,  both  to 
Canada  and  to  Ontario,  will  be  explored. 

2  Although  studies  have  been  done  on  tariffs  and  commercial  policy  in  Canada 
(including  the  recent  report  of  the  Economic  Council  of  Canada  and  the 
supporting  staff  studies).  Chapter  3  contains  a  quite  comprehensive  and  cur¬ 
rent  discussion  of  wages,  productivity,  and  costs  related  to  Canadian  manu¬ 
facturing  in  the  context  of  commercial  policy. 

3  This  is  the  first  serious  attempt  to  look  at  management  as  a  factor  of  pro¬ 
duction  in  any  country  and  the  conditions  under  which  it  could  benefit  from 
protectionist  policies,  and  to  examine  the  evidence  (admittedly  imperfect)  on 
differences  in  management  backgrounds  in  Canada  and  the  United  States. 

4  Most  recent  studies  of  science  policy  in  Canada  have  emphasized  research  and 
development;  this  study  emphasizes  diffusion  of  technology.  It  includes  new 
evidence,  and  a  fresh  and  documented  interpretation  of  the  slow  diffusion  of 
technology  in  Canada. 

5  This  is  the  first  Canadian  study  dealing  with  the  interrelationships  between 
tariffs,  on  the  one  hand,  and  research  and  development  and  diffusion  of 
technology,  on  the  other.  The  analysis  emphasizes  the  role  of  tariffs  in 
explaining  current  Canadian  practice  in  domestic  manufacturing  at  a  time 
when  much  recent  Canadian  material  has  excessively  emphasized  foreign  own¬ 
ership  and  control. 

6  Both  commercial  policy  and  science  policy  have  a  very  direct  bearing  on 
manufacturing,  which  is  heavily  concentrated  in  Ontario  and  Quebec.  Later 
chapters  include  some  discussion  of  the  regional  implications  of  these 
policies. 

Although  the  above  points  emphasize  new  elements  of  analysis,  this  study 
also  draws  on  earlier  work  in  these  two  fields— witness  the  extensive  references 
and  bibliography  at  the  end  of  the  study.  Without  this  earlier  work  by  others,  it 
would  have  been  impossible  to  keep  the  current  study  to  manageable  pro¬ 
portions  and  to  bring  it  to  completion. 

In  areas  as  important  and  controversial  as  these,  however,  the  attempt  to 
introduce  new  elements  of  interpretation,  when  the  existing  data  are  imperfect 
and  reflect  a  variety  of  factors  operating  simultaneously  (either  reinforcing  or 
offsetting  in  direction),  is  bound  to  lead  to  controversy,  as  has  been  reflected  in 
the  responses  from  readers  of  a  first  draft.  It  is  to  be  hoped  that  this  study  can 
be  followed  by  others  with  more  and  later  data,  and  that  the  model  will  be 
applied  to  other  aspects  of  economic  nationalism.  The  authors  make  suggestions 
for  further  research,  some  of  which  grew  out  of  comments  by  earlier  readers. 


3 

The  costs  of  tariffs 


In  this  chapter,  a  key  one  in  the  study,  the  available  evidence  on  the  costs  and 
beneficiaries  of  tariffs  in  Canada  is  explored.  A  number  of  separate  and  distin¬ 
guishable,  but  interrelated,  considerations  are  involved  and  it  seems  desirable  to 
set  down  briefly  the  order  in  which  they  will  be  considered.  Initially,  the  current 
importance  and  relevance  of  tariffs  and  commercial  policy  for  Canada  will  be 
outlined,  followed  by  some  discussion  of  the  role  of  economic  considerations  in 
policy.  One  of  the  traditional  costs  of  tariffs  is  the  welfare  loss  to  consumers 
from  higher  prices  of  manufactured  products,  apart  from  the  income  transfer  to 
the  government  from  tariff  collections.  A  further  cost  that  can  be  distinguished 
is  on  the  production  side.  Tariffs  can  lead  to  lower  levels  of  output  per  person 
employed  and  lower  real  incomes  to  those  employed  in  manufacturing  by  en¬ 
couraging  home  production  to  replace  imports.  This  effect  has  been  given 
limited,  but  increasing,  recognition  in  the  literature,  but  the  evidence  on  and 
discussion  of  tliis  topic  have  probably  gone  further  in  Canada  than  in  any  other 
country.  The  next  section  identifies  the  major  beneficiaries  of  the  tariff,  testing 
the  hypotheses  suggested  previously  by  Harry  Johnson.  The  regional  effects  of 
the  tariff  are  then  considered,  with  special  attention  being  given  to  the  role  of 
Ontario  and  the  probable  implications  for  real  incomes,  markets,  and  industrial 
location.  The  final  section  explores  some  related  policy  considerations  related  to 
a  change  in  commercial  policy  strategy,  such  as  a  high  level  of  employment, 
adjustment  policy,  competition  policy,  and  tax  and  monetary  policy 
coordination. 
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THE  CURRENT  IMPORTANCE  OF  COMMERCIAL  POLICY  IN  CANADA 

Commercial  policy  has  played  an  important  role  in  government  for  a  century. 
The  tariff  of  1874  produced  a  relatively  simple  tariff  structure  —  primary  pro¬ 
ducts  entered  free,  while  partly  processed  goods  paid  5  to  10  per  cent,  and  most 
finished  manufactured  goods  paid  \lVi  per  cent.  The  changes  made  in  1879  by 
Conservative  Finance  Minister  Tilley  introduced  a  much  more  elaborate  schedule 
with  substantial  increases  in  rates  and  a  number  of  specific  duties.  Canadian 
tariff  rates  reached  their  maximum  level  early  in  the  1930s  but  reductions  were 
made  in  1935  and  1938.  Since  World  War  II,  Canada  has  participated  in  the  series 
of  multilateral  tariff  reductions,  so  that  the  current  levels  of  rates  are  well  below 
the  peak  levels  reached  in  the  early  part  of  the  1930s.  Tariffs  and  their  regional 
and  industrial  effects  have  been  a  continuing  area  of  economic  and  political 
discussion  in  this  country  and  two  serious  attempts  at  tariff  reciprocity  with  the 
United  States  (in  1854  and  1911)  were  considered  but  not  implemented 
(Mackintosh,  1940;  McDiarmid,  1946;  Barber,  1955;  Young,  1957;  Eastman  and 
Stykolt,  1967;  Wonnacott  and  Wonnacott,  1967;  Dales,  1966;  Wonnacott  and 
Wonnacott,  1968;  English,  Wilkinson,  and  Eastman,  1972;  Economic  Council  of 
Canada,  1975,  95-9).  At  the  present  time,  however,  a  number  of  factors  justify  a 
new  look  at  this  topic,  which  has  been  under  recurrent  review,  change,  and 
reassessment  for  the  last  century  in  Canada. 

For  one  thing,  major  regional  free  trade  arrangements  (such  as  the  European 
Common  Market)  have  been  implemented  concurrently  with  multilateral  tariff 
negotiations.  This  has  been  particularly  important  in  Europe,  where  the 
European  Common  Market  is  currently  being  enlarged  to  form  a  market  for  the 
industrial  products  of  250  million  people.  Other  national  markets  are  also  large 
-  the  United  States  with  more  than  200  million  people,  and  Japan  with  more 
than  100  million.  This  leaves  Canada,  with  a  population  of  about  22  million  as 
almost  the  only  industrialized  country  in  the  western  world  without  access  to  a 
large,  free-trade  market.  (Daly,  1973;  Geiger,  1973,  6-17;  Economic  Council  of 
Canada,  1975,  95-9).  Size  of  markets  for  manufactured  products  is  an  important 
factor  in  productivity  and  costs,  and  this  topic  will  be  developed  further  later  in 
this  chapter. 

Second,  a  new  round  of  multilateral  tariff  discussions  is  under  way,  and 
Canadian  options  and  policies  are  being  reassessed  as  part  of  that  series  of 
discussions  and  negotiations.  The  priority  of  these  discussions  in  the  United 
States  and  the  European  Common  Market  countries,  and  the  positions  the  major 
countries  take,  will  be  critical  to  the  success  of  the  negotiations,  but  the  results 
for  Canadians  can  be  significantly  affected  either  by  taking  a  more  outward¬ 
looking  stance  to  achieve  a  more  competitive  position  in  manufacturing,  or  by 
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following  a  more  cautious  and  defensive  posture  as  was  taken  in  the  Kennedy 
Round  of  negotiations  of  1964-67. 

Third,  the  increased  degree  of  economic  nationalism  has  overtones  for  such 
goals  as  economic  growth  and  the  efficient  use  of  resources  within  Canada.  Some 
authors  have  been  encouraging  more  nationalistic  policies,  sometimes  as  part  of  a 
broader  industrial  strategy,  but  often  they  fail  to  consider  the  effects  on  the  size 
and  distribution  of  the  national  income,  or  whether  the  policies  are  in  line  with 
Canada’s  comparative  advantage.  Some  orders  of  magnitude  of  the  costs  and 
benefits  of  policies  could  facilitate  a  more  objective  assessment  of  the  issues. 

The  three  considerations  outlined  above  suggest  that  a  reassessment  of 
Canada’s  commercial  policy  and  options  is  desirable.  At  the  same  time,  a  number 
of  conceptual  and  statistical  developments  have  been  accumulating  that  permit  a 
more  quantitative  and  specific  assessment  of  commercial  policy  on  the  size  and 
distribution  of  the  Canadian  national  income.  We  shall  draw  on  the  key  results 
of  this  work  to  assess  the  applicability  of  the  Breton-Johnson  model  to  Canada’s 
commercial  policy.  This  newer  work  reflects  the  framework  of  economic  growth 
pioneered  by  Edward  F.  Denison  and  applied  to  real  income  differences  between 
Canada  and  the  United  States;  the  emphasis  on  the  production  effects  of  the 
tariff  on  productivity  and  real  earnings  in  manufacturing;  and  the  emphasis  on 
effective  (in  addition  to  nominal)  tariff  rates. 

Although  this  study  concentrates  on  tariffs,  it  is  recognized  that  important 
non-tariff  barriers  exist  and  that  these  have  tended  to  become  relatively  more 
important  in  Canada  and  other  countries  as  tariffs  have  been  reduced.  Some  of 
these  non-tariff  barriers  affect  manufactured  products  (such  as  the  limits  on 
low-cost  imports  from  Japan  and  other  Asian  countries),  while  others  relate  to 
agricultural  products,  or  preferences  on  government  purchasing  and  construction 
contracts.  The  general  topic  of  non-tariff  barriers  is  excluded  to  keep  the  present 
study  within  manageable  limits.  Tariffs  are  a  much  more  important  source  of 
protection  for  manufacturing,  which  is  the  primary  concern  of  this  monograph, 
than  for  mining  and  agriculture,  which  receive  relatively  more  protection  from 
tax  concessions  and  subsidies  respectively.  In  1970,  nominal  tariffs  provided 
about  9.6  per  cent  of  the  protection  out  of  a  total  of  12.4  per  cent  for  tariff  and 
non-tariff  protection  combined  (Economic  Council  of  Canada,  1975,  17;  Grey, 
1973;  Stegemann,  1974;  Pestieau  and  Henry,  1972). 

ECONOMIC  CRITERIA  FOR  POLICY 

Many  considerations  and  points  of  view  can  be  brought  to  bear  on  a  topic  as 
large  and  controversial  as  economic  nationalism.  The  training  and  skills  of  an 
economist  can  be  used  to  suggest  orders  of  magnitude  of  the  costs  of  a  policy. 
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and  to  identify  the  beneficiaries,  using  the  earlier  Breton-Johnson  framework  as 
a  basis  of  the  analysis. 

As  a  criterion  for  assessing  the  effects,  this  study  will  emphasize  the  implica¬ 
tions  of  the  policy  alternatives  on  real  national  income  per  person  employed  and 
per  capita.^  This  is  consistent  with  some  of  the  goals  set  out  initially  by  the 
Economic  Council  of  Canada  in  their  First  Economic  Review  (restated  in  later 
Reviews),  and  draws  on  the  conceptual  framework  for  economic  growth  de¬ 
veloped  by  Ed  Denison  (Denison,  1962;  Denison  and  Poullier,  1967;  Denison, 
1974;  Walters,  1968,  1970;  Daly  and  Walters,  1967;  Daly,  \912a,b). 

The  study  will  also  look  at  the  distributional  effects  of  the  policies  being 
considered;  for  example,  the  effects  of  the  presence  of  tariffs  on  consumers,  on 
workers  in  manufacturing  in  both  Ontario  and  Canada,  and  on  the  beneficiaries. 
By  assessing  the  economic  costs  and  the  beneficiaries,  the  general  public  and  the 
governm.ent  will  be  in  a  better  position  to  assess  the  options  and  the  alternatives, 
and  to  consider  whether  the  benefits  of  any  non-economic  goals  and  objectives 
are  still  worth  the  costs. 

1  Two  points  in  this  criterion  should  be  emphasized.  One  is  that  real  national  income, 
apart  from  price  differences,  will  be  used.  This  should  be  widely  accepted  as  appro¬ 
priate  in  light  of  the  magnitude  of  the  rate  of  price  change  in  Canada,  as  well  as  in  many 
other  countries  in  the  world,  during  the  mid-1970s.  The  second  is  the  emphasis  on  a  per- 
person  basis  rather  than  on  total  national  income.  A  per-person  basis  is  a  more  appro¬ 
priate  measure  for  welfare  purposes.  Furthermore,  the  rate  of  growth  in  population  and 
of  the  labour  force  in  the  Canadian  economy  has  been  more  rapid  than  in  any  other  in¬ 
dustrialized  country  during  the  1960s  and  1970s,  and  this  should  be  allowed  for.  Also, 
the  proportion  of  the  total  population  in  the  Canadian  labour  force  historically  has  been 
much  below  that  in  other  countries,  and  this  is  expected  to  continue,  although  the 
difference  has  been  diminishing  for  more  than  a  decade. 

It  is  also  recognized  that  the  existing  national  income  measures  were  designed  to 
facilitate  the  analysis  of  changes  in  demand  on  a  short-term  basis,  and  some  rearrange¬ 
ments  and  modifications  are  desirable  either  to  analyse  longer-term  supply  factors,  or  to 
emphasize  consumer  welfare.  These  modifications  have  been  used  where  appropriate  in 
some  of  the  published  studies  that  will  be  drawn  on  where  applicable. 

It  is  clear  as  well  that  some  writers  have  emphasized  the  costs  of  economic  growth 
and  minimized  the  benefits  (e.g.,  E.J.  Mishan,  77?e  Costs  of  Economic  Growth 
[Harmondsworth,  England:  Penguin  Books  Ltd.,  1969]).  Later  studies  for  the  United 
States  by  Nordhous  and  Tobin  suggest  that  alternative  measures  of  economic  growth 
and  welfare  that  allow  for  some  of  the  other  costs  and  benefits  of  economic  growth  not 
normally  included  in  national  income  do  not  radically  alter  the  conclusion  that  signifi¬ 
cant  increases  in  real  levels  of  consumption  and  living  standards  have  been  occurring. 
These  questions  will  not  be  explored  further  in  this  study.  See  also  Andrew  Weintraub, 
Eli  Schartz,  and  J.  Richard  Aronson,  eds..  The  Economic  Growth  Controversy  (White 
Plains,  N.Y.:  International  Arts  and  Sciences  Press,  Inc.,  1973);  and  Wilfred  Beckerman, 
In  Defenee  of  Eeonomic  Growth  (London:  J.  Cape,  1974). 
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THE  COSTS  TO  THE  CONSUMER 

It  is  widely  recognized  that  the  consumer  in  Canada  usually  pays  higher  prices 
for  manufactured  products  in  Canada  than  are  paid  for  comparable  products  in 
the  United  States.  This  was  a  major  theme  of  the  study  done  by  John  Young  for 
the  Gordon  Commission  (Young,  1957,  63-73,  161-233).  A  subsequent  study  by 
the  Dominion  Bureau  of  Statistics  for  May  1965  found  that,  on  the  average, 
prices  of  manufactured  products  at  the  consumer  level  were  about  10  per  cent 
higher  than  in  the  United  States  (Prices  Division,  1967).^  The  higher  costs  of 
manufactured  products  at  the  consumer  level  may  not  only  reflect  differences  in 
costs  at  the  manufacturer’s  level  associated  with  the  tariff,  but  could  also  arise 
from  differences  in  the  manufacturer’s  sales  tax,  which  is  relatively  more  im¬ 
portant  in  Canada  than  indirect  taxes  in  the  United  States,  differences  in  whole¬ 
sale  and  retail  margins,  and  differences  in  transport  costs. 

Earlier  studies  and  analyses  have  indicated  that  the  tariff  is  the  key  factor  in 
the  higher  level  of  prices  at  the  manufacturer’s  level,  before  taxes  have  been 
added.  For  example,  John  Young’s  study  of  the  cash  cost  of  the  Canadian  tariff 
was  designed  to  compare  manufacturer’s  prices  in  Canada  ex  tax  and  the  price  of 
an  identical  good  laid  down  at  the  same  point  by  a  foreign  supplier  ex  customs 
duty.  Young  concluded  that  these  cash  costs  to  the  consumer  amounted  to 
between  AVi  and  SVi  per  cent  of  GNP  in  1954.  He  also  pointed  out  that  these 
estimates  could  be  on  the  low  side,  as  manufacturing  production  was  tem¬ 
porarily  depressed  in  that  year  by  the  mild  business  cycle  recession  of  1953-54, 
and  did  not  include  any  allowance  for  government  purchases  at  the  higher  price 
level  (Young,  1957,  70.)  Although  the  Young  study  includes  price  relatives  (ex 
tax)  for  individual  items  and  product  groups,  an  overall  difference  in  prices  of 
manufactured  products  does  not  seem  to  have  been  calculated.  In  comparison 
with  a  level  of  Gross  Domestic  Product  in  manufacturing  in  1954  of  $6,785 
million,  however,  the  costs  of  the  tariff  in  that  study  would  be  reflected  in  prices 
about  10  per  cent  higher.^ 


2  Price  data  from  the  worksheets  of  the  consumer  price  indexes  were  initially  matched 
with  the  prices  of  comparable  items  in  the  files  of  the  United  States  Bureau  of  Labor 
Statistics.  Special  pricing  for  some  additional  commodity  specifications,  which  were  in¬ 
cluded  in  the  Canadian  consumer  price  index  but  not  in  the  comparable  American 
specifications,  was  also  done  by  DBS  staff  in  selected  American  cities. 

3  The  cash  costs  of  the  Canadian  tariff  in  1954  were  estimated  at  $6 10-$ 75 3  million, 
compared  to  Gross  Domestic  Product  at  Factor  Cost  in  Manufacturing  of  $6,785 
million  in  1954.  Ibid.,  p.  72,  and  unpublished  estimates  from  the  National  Accounts 
Division  of  Statistics  Canada. 
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All  later  studies  of  manufactured  goods  prices  have  essentially  confirmed  the 
main  conclusions  from  Young’s  study  relating  to  1954,  indicating  higher  prices 
and  costs  at  the  plant  level.  A.E.  Safarian  obtained  results  from  173  company 
returns  to  a  mail  questionnaire  sent  out  late  in  1960.  About  two-thirds  of  the 
companies  and  two-thirds  of  the  reporting  industries  indicated  unit  costs  as 
being  higher  in  Canada  (Safarian,  1966,  201-17).  A  series  of  company  interviews 
and  a  subsequent  mail  return  on  costs  per  unit  were  obtained  for  a  staff  study 
for  the  Economic  Council  of  Canada.  Of  thirty-one  identical  manufactured  items 
produced  in  both  countries,  eighteen  had  total  costs  20  per  cent  or  more  higher 
than  the  same  item  in  the  United  States  and  eight  cost  35  per  cent  or  even  more 
to  produce  in  Canada.  Although  the  number  of  commodities  represented  was 
small,  the  companies  regarded  them  as  fairly  representative  of  their  total  output 
(Daly,  Keys,  and  Spence,  1969,  12,  96-7).  This  study  concentrated  on  secondary 
manufacturing  and  was  not  designed  to  cover  all  manufacturing.  The  price  differ¬ 
ence  for  total  manufacturing  would  not  be  that  large. 

A  much  more  comprehensive  statistical  study  was  done  subsequently  by  Craig 
West,  using  census  of  manufacturing  data  for  Canada  and  the  United  States. 
Using  United  States  quantity  weights,  prices  in  Canada  for  total  manufacturing 
were  10.9  per  cent  higher  than  in  the  United  States.  This  is  roughly  comparable 
to  the  relative  price  difference  for  manufacturing  in  1954  obtained  from  John 
Young’s  study  for  the  Gordon  Commission.  However,  if  allowance  is  made  for 
the  differentials  in  input  costs  between  the  two  countries  and  other  adjustments, 
the  value  added  costs  were  about  25  per  cent  higher  in  Canada  in  1963  (West, 
1971,  26).  This  reflects  the  tendency  for  costs  in  non-manufacturing  to  be  more 
like  those  in  the  United  States  than  costs  in  manufacturing.  There  is  considerable 
variation  around  that  total  for  the  twenty-nine  individual  manufacturing  indus¬ 
tries  which  could  be  analysed  separately.  On  a  net  value-added  price  basis,  prices 
in  Canadian  sawmills  were  56  per  cent  of  the  American  level,  while  those  for 
wool  yarn  were  223  per  cent.  Only  ten  industries  had  lower  prices  in  Canada, 
while  nineteen  were  higher  (West,  1971,  18-22).  This  diversity  for  individual 
industries  within  manufacturing  around  the  total  points  up  the  importance  of 
having  a  comprehensive  estimate  of  the  price  difference.  This  same  pattern  of 
diversity  around  the  mean  in  value-added  relative  prices  will  also  appear  in  the 
diversity  in  output-per-worker  relatives.  It  is  probable  that  both  these  tendencies 
are  related  to  the  greater  dispersion  around  the  average  in  effective  tariff  rates 
than  nominal  tariff  rates. 

It  is  widely  recognized  and  accepted  that  the  key  factor  in  the  higher  prices 
for  manufactured  goods  in  Canada  than  in  the  United  States  is  the  presence  of 
the  Canadian  tariff.  Canadian  manufacturers  tend  to  regard  the  American 
domestic  price,  plus  tariffs  and  transportation  costs  (with  any  adjustment  for  the 
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TABLE  1 


Effective  average  tax  rates  per  family  unit,  1969 
federal  import  duties,  Canada  and  Ontario 


Family  money  income  class  ($) 

Canada 

Ontario 

Under  2,000 

0.072 

0.081 

2,000-  2,999 

0.033 

0.029 

3,000-  3,999 

0.023 

0.024 

4,000-  4,999 

0.019 

0.018 

5,000-  5,999 

0.019 

0.017 

6,000-  6,999 

0.016 

0.016 

7,000-  7,999 

0.016 

0.015 

8,000-  8,999 

0.015 

0.014 

9,000-  9,999 

0.014 

0.014 

10,000-10,999 

0.013 

0.014 

11,000-11,999 

0.013 

0.012 

12,000-14,999 

0.012 

0.012 

15 ,000  and  over 

0.009 

0.009 

All  Classes 

0.014 

0.013 

SOURCE:  Allan  M.  Maslove,  The  Pattern  of  Taxation  in 
Canada  (Ottawa:  Information  Canada  for  the  Economic 
Council  of  Canada,  1973),  pp.  94,  95,  100,  and  101 


exchange  rate  if  appropriate),  as  an  upper  limit  on  the  prices  they  can  charge  in 
Canada.  However,  there  is  also  some  evidence  to  suggest  that  the  companies  will 
frequently  operate  with  prices  somewhat  below  this  upper  limit.^ 

In  the  context  of  the  Johnson  model,  it  is  of  interest  that  the  incidence  of 
federal  import  duties  tends  to  fall  relatively  more  heavily  on  low  income  groups 
both  for  Canada  as  a  whole  and  for  Ontario  (see  Table  1).  This  reflects  the 
tendency  of  low  income  groups  to  spend  heavily  on  commodities  in  relation  to 
their  income. 

Estimates  of  the  cash  costs  of  the  tariff  have  been  made  for  many  other 
countries.  The  general  approach  is  similar  in  other  countries,  but  the  estimates 
are  rarely  made  with  the  same  degree  of  detail  as  in  the  Young  study  for 
Canada.  Furthermore,  the  estimates  of  the  costs  or  the  gains  from  a  customs 
union  or  free  trade  are  usually  much  less,  sometimes  amounting  to  only  a  few 
tenths  of  one  per  cent  of  gnp  (Janssen,  1961 ;  Harberger,  1959;  Johnson,  1958; 


4  Examples  of  primary  steel,  fine  paper,  automobiles,  and  price  changes  after  devaluation 
early  in  the  1960s  are  mentioned  in  Daly,  Keys,  and  Spence,  Scale  and  Specialization, 
pp.  32-3. 
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Leibenstein,  1966;  Scitovsky,  1958;  Wernelsfelder,  1960).  The  estimate  for 
Canada  of  414  to  514  per  cent  of  gnp  in  1954  may  partly  reflect  the  relatively 
greater  importance  of  the  imports  of  manufactured  products  to  gnp  in  Canada 
than  in  some  of  the  other  countries  studied. 

The  estimates  by  Young,  and  those  for  most  other  countries  referred  to  in  the 
above  paragraph,  assume  constant  costs  and  similar  production  conditions  with 
and  without  a  tariff.  These  estimates  are  often  based  on  assumed  import  demand 
elasticities  and  may,  therefore,  miss  important  cost  components.  Since  these 
assumptions  exclude  the  production  costs  of  the  tariff,  they  are  biased  down¬ 
wards,  an  aspect  that  will  be  considered  in  the  following  section. 

PRODUCTION  EFFECTS 

Most  estimates  of  the  costs  of  tariffs  are  limited  to  their  costs  to  the  consumer. 
Typically,  these  estimates  assume  similar  production  conditions  in  the  country 
for  which  they  are  being  made  as  in  the  rest  of  the  world,  and  constant  returns 
to  scale. ^  They  also  usually  allow  only  for  the  tariffs  in  the  country  concerned, 
and  do  not  allow  for  the  effects  of  tariffs  and  non-tariff  barriers  in  other  coun¬ 
tries  on  the  exports  of  manufactured  products  and  the  national  income  of  the 
country  being  estimated. 

Recent  work  on  the  Canadian  tariff  has  extended  the  concept  of  the  costs  of 
tariffs  from  the  usual  conceptually  restricted  limit  of  the  costs  to  the  consumer 
(summarized  in  the  last  section)  in  two  directions.  The  study  by  Ronald  and 
Paul  Wonnacott  (1967)  broke  new  ground  conceptually  by  extending  the  costs 
of  the  tariff  to  include  the  production  effects,  which  involved  abandoning  the 

5  The  gain  from  free  trade  (or  the  cost  of  the  tariff)  is  based  on  the  concept  of  consumers’ 
surplus,  introduced  by  Alfred  Marshall,  which  would  measure  the  triangle  under  a 
demand  curve  for  a  single  product,  and  allow  for  the  difference  in  price  and  quantity 
purchased,  with  and  without  a  tariff.  The  estimates  would  be  affected  by  the  tariff  rate, 
the  price  elasticity  of  demand  in  the  relevant  range,  and  the  relative  importance  of  that 
product  in  consumption  and  national  income.  The  estimate  excludes  the  tariff  revenue 
to  the  government.  To  allow  for  the  concerns  of  modern  welfare  economies,  the 
demand  curve  should  reflect  a  compensated  demand  curve,  which  could  involve  some 
compensation  within  the  country  between  losers  and  gainers.  For  a  fuller  discussion  of 
the  concepts,  see  such  references  as  Harry  G.  Johnson,  ‘The  Cost  of  Protection  and  the 
Scientific  Tariff,’ //’£’,  August  1960,  327-45,  reprinted  in  Johnson,  of  the 

Theory  of  Tariffs  (Cambridge:  Harvard  University  Press,  1972),  pp.  187-218;  and 
Ronald  J.  Wonnacott  and  Paul  Wonnacott,  Free  Trade  Between  the  United  States  and 
Canada:  The  Potential  Economic  Effects  (Cambridge;  Harvard  University  Press,  1967), 
pp.  270-304.  It  should  be  noted  that  the  Johnson  (1960)  article  did  not  allow  for  the 
effect  of  the  tariff  on  techniques  of  production  while  the  Wonnacott-Wonnacott  (1967) 
study  did. 
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inappropriate  assumptions  of  constant  returns  to  scale  and  similar  production 
conditions  in  different  industrialized  countries,  and  to  include  the  effects  of 
United  States  tariffs  on  Canada  (Wonnacott  and  Wonnacott,  1967;  Wonnacott 
and  Wonnacott,  1968).  Additional  studies  have  examined  the  extent  to  which 
plants  in  Canada  were  less  than  optimum  size  for  their  process  or  product,  and 
had  a  greater  degree  of  product  diversity  and  short  runs  associated  with  tariffs 
(Eastman  and  Stykolt,  1967;  Fullerton  and  Hampson,  1957;  Daly,  Keys,  and 
Spencer,  1968).  This  section  will  recapitulate  that  evidence,  including  data  and 
discussion  of  developments  since  the  early  1960s  when  some  of  the  studies  were 
completed,  dealing  initially  with  the  major  effects  at  the  plant,  company,  and 
industry  levels  and,  subsequently,  the  total  costs  of  tariffs  to  Canada. 

The  presence  of  the  Canadian  tariff  leads  to  higher  prices  for  manufactured 
products  in  Canada  (both  to  the  consumer  and  at  the  factory  level),  and  makes  it 
possible  to  introduce  plants  of  less  than  optimum  size,  sometimes  to  serve  local 
markets.^  The  industries  covered  in  the  Wonnacotts’  volume  include  fruit  and 
vegetable  canning,  cement,  containerboard,  shipping  containers,  synthetic  deter¬ 
gents,  major  electrical  appliances,  newsprint,  meat  packing,  petroleum  refining, 
primary  steel,  and  rubber  tires.  It  should  also  be  noted  that  engineering-cost 
studies  for  a  number  of  continuous  flow  industrial  products  indicate  lower  costs 
with  larger  size  plants,  especially  in  the  petroleum  and  chemical  fields  (Haldi  and 
Whitcomb,  1967).  For  a  number  of  the  basic  chemical  salts,  the  production  of  a 
large  modern  plant  is  greater  than  the  demand  of  the  whole  Canadian  market, 
which  has  been  served  in  the  past  by  several  smaller  plants. 

A  recent  study  by  Scherer  reaches  similar  conclusions  on  the  tendency  for 
plant  sizes  in  the  twelve  industries  studied  for  Canada  to  be  suboptimal  in  size. 
For  twelve  industries  studied,  both  the  mean  and  the  median  of  the  individual 
indices  were  about  half  the  size  of  American  plants.  (Scherer,  1973,  135). 
Estimates  of  the  minimum  optimum  production  scales  were  prepared  by 
company  interviews  on  the  basis  of  engineering  estimates,  assuming  1965  ‘best 
practice’  technology.  In  some  industries,  these  minimum  optimum  scales  were 


6  The  Eastman-Stykolt  volume  emphasizes  plant  size,  using  the  statistical  data  on 
optimum  plant  size  developed  by  Bain,  using  primarily  American  data.  Bain  has  sub¬ 
sequently  applied  this  framework  to  a  number  of  countries,  including  Canada.  See  Joe 
S.  Bain,  International  Differences  in  Industrial  Structure:  Eight  Nations  in  the  1 950’s 
(New  Haven:  Yale  University  Press,  1966).  Both  studies  emphasize  the  high  proportion 
of  plants  in  individual  Canadian  industries  that  are  less  than  optimum  size,  based 
primarily  on  American  experience.  However,  neither  study  gives  serious  consideration  to 
the  differences  in  length  of  run  and  degree  of  specialization  for  plants  of  the  same  size 
in  comparable  industries  in  the  two  countries,  which  is  emphasized  in  the  next  part  of 
this  study. 
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TABLE  2 


Canada:  Top  50  per  cent  plant  sizes  as  a  percentage  of  the  minimum 
optimal  scales,  and  cost  penalties  with  suboptimal  scale  operation 


Industry 

Top  50  per  cent 
plant  sizes  as  %  of 
minimum  optimal  scales 

Percentage  by  which 
unit  cost  rises 
building  at  1/3 
minimum  optimal  scale 

Beer  brewing 

26 

5.0 

Cigarettes 

31 

2.2 

Fabrics 

187 

7.6 

Paints 

32 

4.4 

Petroleum 

38 

4.8 

Shoes 

no 

1.5 

Bottles 

118 

11.0 

Cement 

83 

26.0 

Steel 

92 

11.0 

Bearings 

97 

8.0 

Refrigerators 

13 

6.5 

Batteries 

63 

4.6 

Mean  value 

74 

n.a. 

Median  value 

73 

5-6.5 

SOURCE:  F.M.  Scherer,  ‘The  Determinants  of  Industrial  Plant  Sizes  in  Six 
Nations,’  The  Review  of  Economics  and  Statistics,  May  1973,  Tables  2  and 
3,  pp.  137  and  138 


changed  over  time,  frequently  upward.  Data  were  also  obtained  on  the  extent  to 
which  unit  costs  increased  if  plants  were  one-third  the  minimum  optimum  scale. 
These  data  are  included  in  Table  2.  It  is  of  interest  that  in  the  industries  where 
costs  increase  the  most  at  one-third  optimal  scale  (glass  bottles,  Portland  cement, 
and  integrated  steel),  half  the  Canadian  plans  were  close  to  that  minimum 
optimal  scale.  Cement  and  iron  and  steel  are  two  of  the  industries  in  Table  3 
which  have  higher  levels  of  net  output  per  employee  in  Canada  than  in  the 
United  States.  In  only  three  industries  were  a  majority  of  Canadian  plants  close 
to,  or  under,  one-third  of  the  minimal  optimal  scale  (brewing,  cigarettes,  and 
refrigerators).  For  two  of  these  industries  (cigarettes  and  refrigerators),  the  levels 
of  net  output  per  employee  in  1963  were  well  below  the  American  level.  An 
important  piece  of  new  information  is  that  for  about  half  the  industries  covered, 
costs  are  only  5  or  6  per  cent  higher,  even  when  a  plant  is  only  one-third  the 
minimum  optimal  scale  (Scherer,  1973,  137-8).  These  results  suggest  that  the 
differences  in  plant  size  can  only  explain  a  small  part  of  the  differences  in  costs 
per  unit  between  the  two  countries. 
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A  further  widespread  phenomenon,  which  has  been  emphasized  by  Canadian 
industrialists,  is  the  prevalence  of  short  runs.  In  a  number  of  Canadian  industries 
the  range  of  items  produced  in  a  typical  plant  is  usually  substantially  larger  than 
in  a  plant  of  the  same  size  in  the  United  States  (Fullerton  and  Hampson,  1957, 
61-93,  147-62;  Knox,  Barber,  and  Slater,  1955,  43-52;  Eastman  and  Stykolt, 
1967;  Daly,  Keys,  and  Spence,  1968,  20-5;  Wilkinson,  1968,  109-13).  This  was  re¬ 
flected  in  higher  costs  per  unit  of  output  and  lower  levels  of  output  in  relation  to 
capital  and  labour  input  than  in  comparable  industries  in  the  United  States.  Com¬ 
pany  officials  could  give  examples  of  dramatic  increases  in  output  if  the  American 
length  of  run  could  be  achieved  —  both  a  steel  company  official  and  a  fine-paper 
official  provided  evidence  that  output  would  triple  with  the  same  labour  and 
capital  under  those  circumstances  (Daly,  Keys,  and  Spence,  1968,  43-4). 

However,  their  analysis  suggested  that  there  was  no  incentive  for  an  individual 
company  to  try  to  specialize  on  its  own  initiative.  Officials  in  Canada  were 
usually  familiar  in  detail  with  current  practices  in  the  United  States  whether 
their  companies  were  wholly  owned  in  Canada  or  subsidiaries.  Thus,  lack  of 
knowledge  was  not  a  factor  and  no  engineering  or  technical  procedures  pre¬ 
vented  the  use  of  the  techniques  in  Canada.  (A  fuller  treatment  of  the  diffusion 
of  technology  will  be  provided  in  Chapter  5.)  Although  one  company  could 
achieve  a  big  increase  in  productivity  and  reduce  internal  costs  per  unit,  value 
added  in  each  company  was  frequently  only  a  small  part  of  total  costs  because 
of  the  importance  of  purchases  from  other  firms  and  industries  that  would 
continue  unchanged.  Only  small  reductions  in  total  cost  could  be  achieved  in 
spite  of  spectacular  increases  in  output  per  person  employed  within  an  individual 
firm.  On  the  other  hand,  significant  reductions  in  price  would  be  necessary  to 
sell  the  additional  output.  If  the  demand  were  relatively  inelastic  in  the  range  of 
the  prevailing  price,  total  revenue  and  total  profit  to  the  company  would  actual¬ 
ly  be  reduced!  Under  these  circumstances,  greater  profits  could  be  obtained  at 
lower  levels  of  productivity  than  with  potentially  higher  levels  (Daly,  Keys,  and 
Spence,  1968,  43-6). 

This  emphasis  on  specialization  and  length  of  run  reflects  the  incorporation 
of  modern  cost  theory  into  the  analysis.  Since  Alfred  Marshall,  classical  cost 
theory  has  emphasized  the  role  of  plant  size  in  costs,  developing  this  notion  for  a 
single  product  plant.  However,  even  for  single  product  plants,  there  are  data  to 
indicate  lower  real  costs  with  greater  experience  of  workers  and  managers,  and 
lower  costs  per  unit  when  a  large  number  of  items  have  been  produced  than  with 
a  small  number  of  items.  The  theoretical  rationale  and  illustrative  examples  of 
the  applicability  of  these  notions  have  been  developed  by  Alchian  and  Hirsh- 
leifer  (Alchian,  1959;  Hirshleifer,  1962,235-55). 

In  a  recent  paper,  based  on  extensive  interviews  and  studies  of  costs  in  twelve 
industries  for  six  countries,  F.M.  Scherer  stated  that  such  product-specific  scale 
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economies  are  more  significant  to  costs  ‘in  the  sense  that  of  a  doubling  of  indi¬ 
vidual  production  run  lengths  from  average  1970  levels  would  lead  to  a  greater 
percentage  reduction  in  costs  than  a  doubling  of  average  plant  sizes,  all  else  equaf 
(Scherer,  1974). 

The  preceding  pages  have  summarized  the  effects  of  tariffs  on  the  decisions 
made  by  business  firms  within  Canada  (irrespective  of  the  nationality  of  the 
owners  and  managers)  with  respect  to  plant  size  and  product  diversity.  Although 
a  significant  number  of  business  firms  have  been  covered  in  interviews,  and  the 
main  conclusions  have  been  drawn  on,  it  is  also  useful  to  summarize  the  main 
statistical  results  to  provide  orders  of  magnitude  for  individual  industries  and 
total  manufacturing. 

The  differences  in  real  net  output  per  employee  in  Canadian  manufacturing 
and  a  number  of  key  individual  industries  are  shown  in  Table  3  for  the  year 
1963.  For  that  year,  the  level  of  total  manufacturing  for  Canada  was  68.5  per 
cent  of  the  United  States  level,  or  about  one-third  lower  on  a  per  employee 
basis.  There  is,  however,  considerable  diversity  from  one  industry  to  another,  so 
that  a  number  of  industries  have  higher  levels  of  real  net  output  per  employee  in 
Canada  (e.g.,  sawmills,  cement  manufacturers,  hosiery  mills,  iron  and  steel,  etc.), 
while  most  industries  have  lower  levels,  with  the  gaps  being  quite  dramatic  in 
certain  cases  (e.g.,  wool  yarn  mills,  feed  manufacturers,  tobacco  products, 
slaughtering  and  meat  packing,  etc.).  Although  one  might  expect  some  cor¬ 
relation  between  the  tariff  rate  and  the  magnitude  of  the  productivity  differ¬ 
ence,  statistical  tests  of  this  hypothesis  have  been  negative  (West,  1971,  55-6^).^ 
The  presence  and  size  of  tariff  rates  have  a  clearer  and  more  significant 
impact  on  Canadian  exports  and  imports  than  has  thus  far  been  found  in  the 

7  Nominal  tariff  rates  were  used,  but  the  coefficient  was  small  and  not  significant  at  the 
10  per  cent  level.  When  export  industries  were  excluded,  the  coefficient  for  the  nominal 
tariff  remained  small  and  not  significant.  A  grouping  of  some  of  the  industries  covered 
by  West  into  high  and  low  tariff  and  high  and  low  concentration  industries  was  not 
consistent  with  the  hypothesis  that  the  productivity  gap  would  be  wider  for  high  tariff 
industries.  The  concentration  classification  uses  the  one  developed  by  Harry  Bloch  in 
‘Prices,  costs,  and  profits  in  Canadian  manufacturing;  the  influence  of  tariffs  and 
concentration.’  In  Canadian  Journal  of  Economics  7,  594-610. 

8  The  selection  of  industries  for  detailed  study  emphasized  those  with  a  high  degree  of 
homogeneity  of  output  to  facilitate  the  collection  of  appropriate  data  for  output  and 
intermediate  inputs.  However,  the  most  striking  examples  of  product  diversity  occur  in 
the  non-sampled  industries,  and  this  is  reflected  in  a  wider  productivity  gap  for  total 
manufacturing  than  in  the  sample  industries.  This  limits  the  opportunity  for  any 
possible  effects  of  an  association  between  higher  tariffs  and  a  wider  productivity  gap  to 
be  reflected  in  statistical  tests  of  significance  for  the  individual  industries  covered  in  the 
West  study.  The  small  sample  size,  the  use  of  nominal  rather  than  effective  tariff  rates, 
or  the  omission  of  other  possibly  relevant  variables  may  also  be  contributing  factors  to 
the  absence  of  the  expected  results. 
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TABLE  3 

Real  net  output  per  employee  by  manufacturing  industry  in  1963 


(Canadian  output  ^  U.S. 

output,  in  per  cent) 

Sawmills 

151.5 

Motor  vehicles  and  parts 

72.0 

Cement  manufacturers 

125.2 

Men’s  clothing 

67.3 

Hosiery  mills 

109.6 

Soap  and  cleaning  supplies 

64.6 

Iron  and  steel 

103.0 

Dairy  products 

63.4 

Veneer  and  plywood 

102.8 

Confectionery 

60.4 

Ready-mix  concrete 

101.5 

Other  paper  converters 

60.0 

Bakeries 

94.3 

Concrete  products 

55.6 

Pulp  and  paper 

93.6 

Paints  and  varnishes 

54.4 

Poultry  processing 

89.9 

Battery  manufacturers 

53.7 

Fabricated  structural 

86.3 

Petroleum  refineries 

44.9 

Rubber  industries 

85.0 

Slaughtering  and  meat  packing 

38.8 

Sugar  refineries 

82.2 

Tobacco  products 

36.5 

Shoe  factories 

79.7 

Feed  manufacturers 

33.1 

Soft  drinks 

79.2 

Wool  yarn  mills 

9.2 

Alcoholic  beverages 

76.3 

Total  for  all  manufacturing 

industries  (after  adjustments 

for  comparability)  68.5 

SOURCE:  E.C.  West,  Canada-United  States  Price  and  Productivity  Differences  in 
Manufacturing  Industries,  1963,  Staff  Study  No.  32  for  the  Economic  Council  of 
Canada  (Ottawa:  Information  Canada,  1971).  United  States  price  weights  are  used  in 
combining  the  individual  components. 


productivity  differences.  The  merchandise  trade  data  are  consistent  with  the 
view  that  tariffs  tend  to  reduce  both  exports  and  imports.  In  multiple  regressions 
of  Canadian  imports,  Bruce  Wilkinson  found  Canadian  nominal  tariff  rates  were 
an  important  depressing  factor  in  secondary  manufacturing  imports,  and  the 
result  was  statistically  significant  in  most  equations.  He  also  found  that  exports 
of  Canadian  secondary  manufacturing  products  were  reduced  to  a  statistically 
significant  degree  by  Canadian  nominal  tariff  rates;  the  level  of  effective  tariff 
rates  in  the  United  States  also  had  a  negative,  but  not  statistically  significant 
effect.  However,  he  pointed  out  that  it  would  have  been  preferable  to  use 
Canadian  effective  tariff  rates,  and  also  that  the  presence  of  both  positive  and 
negative  correlations  in  the  ‘independent  variables’  introduced  the  possibility  of 
multicollinearity  (Wilkinson,  1968,  144-51). 

A  recent  study  by  Baumann  found  that  high  effective  Canadian  tariff  rates 
depressed  the  share  of  Canadian  imports  to  domestic  production  to  a  significant 
extent,  and  that  the  American  effective  tariff  rate  depressed  the  share  of 
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TABLE  4 


Output  per  person  employed  -  Canadian  and  U.S.  manufacturing 
selected  years  (U.S.,  1963  =  100) 


Year 

Canada 

U.S. 

Canada 

Below  U.S.  (%) 

1953 

45.6 

76.4 

-  40.3 

1963 

68.5 

100.0 

-  31.5 

1973 

100.5 

142.7 

-  29.6 

SOURCE:  Table  1,  extended  by  Statistics  Canada,  vdggregHfe 
Productivity  Measures,  1946-1972  (Ottawa:  Information  Canada, 
1974),  p.  58;  Statistics  Canada  Daily,  April  7,  1975;  and  un¬ 
published  worksheets  kindly  made  available  by  the  same  agency 


Canadian  exports  to  domestic  production  to  a  statistically  significant  extent. 
The  net  balance  of  trade  is  affected  by  the  level  of  both  American  and  Canadian 
effective  tariff  rates,  but  the  Canadian  rates  are  relatively  more  important 
(Baumann,  1974^). 

It  is  of  interest  to  extend  the  results  for  Table  3  on  the  gap  in  levels  of  real 
net  output  per  employee  in  total  manufacturing  to  earlier  and  later  years.  This  is 
particularly  important  in  light  of  the  narrowing  in  average  weekly  earnings  in 
manufacturing  between  Canada  and  the  United  States  since  the  latter  part  of  the 
1960s.  In  1963,  the  Canadian  level  was  31.5  per  cent  below  the  United  States, 
and  was  still  about  30  per  cent  below  the  American  level  in  1973.  The  differ¬ 
ences  for  selected  individual  years  are  shown  in  Table  4. 

One  can  only  speculate  on  the  reasons  for  the  modest  narrowing  that  has 
taken  place.  One  possible  factor  is  the  reduction  in  tariff  rates  implemented 
during  this  period.  A  second  possible  factor  is  the  increased  specialization  that 
has  taken  place  in  the  automotive  and  automotive  parts  industries  in  Canada  —  a 
topic  that  will  be  considered  in  the  context  of  the  estimates  of  the  costs  of 
tariffs  to  Canada.  A  further  possible  explanatory  factor  is  that  a  major  part  of 
the  fresh  capital  and  technological  resources  of  the  United  States  has  been 
consumed  by  the  military  in  the  last  twenty-five  years.  After  1965,  the  rates  of 
productivity  increase  in  the  United  States  dropped  sharply  relative  to  previous 
experience  and  the  performance  of  other  countries  (Melman,  1975). 

Estimates  of  the  costs  of  the  Canadian  and  United  States  tariffs  on  manu¬ 
factured  products  to  Canada  have  been  made  by  Ronald  and  Paul  Wonnacott 
(1967)  and  Wonnacott  and  Wonnacott  (1968).  They  concluded  that  ‘the  total 
cost  of  both  North  American  tariffs  to  Canada  is  estimated  as  approximately 
10.5  per  cent  of  Canadian  GNP  ,’  with  the  estimates  relating  to  1963  (Wonnacott 
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and  Wonnacott,  1967,  299;  Wonnacott,  1975,  177).^  They  drew  on  the  Young 
estimate  of  the  cost  to  the  consumer,  and  made  their  own  estimate  of  the 
production  costs  on  the  basis  of  the  share  of  manufacturing  wages  in  Canadian 
GNP,  the  percentage  difference  in  money  wages  in  1963,  and  the  exchange  rate 
difference  in  the  same  year.  The  depressing  effects  of  the  North  American  tariffs 
on  Canadian  wages  were  estimated  to  be  equivalent  to  6.06  per  cent  (Wonnacott 
and  Wonnacott,  1967,  298).  These  orders  of  magnitude  are  in  general  agreement 
with  the  estimates  of  the  productivity  difference  in  manufacturing  made  by  West 
for  1963,  and  the  company  interviews  done  for  the  Scale  and  Specialization 
study  in  1966  and  1967.  These  estimates  include  an  allowance  for  the  effects  of 
United  States  tariffs  on  Canadian  manufacturing.  The  rationale  for  this  is  that 
Canadian  production  would  be  so  small  relative  to  American  production  that  it 
would  not  affect  the  American  price;  Canadian  firms  would  be  price  takers  in 
the  American  market  and  would  have  to  absorb  the  American  tariff.  Prices  to 
the  Canadian  firm  would  thus  be  lower  by  the  extent  of  the  United  States  tariff 
on  any  exports  there  (Eastman  and  Stykolt,  1967,  22-5;  Daly,  \912a)}^ 
This  tariff  would  also  block  out  potential  Canadian  exports,  thus  further 
accentuating  short  runs  and  high  costs. 

It  is  of  interest  to  note  the  implications  of  free  trade  on  federal  government 
revenues.  The  estimate  of  the  cost  of  tariffs  to  Canada  amounted  to  about  $5.3 
billion  in  1963,  which  excludes  import  collections  to  the  federal  government  as 
these  are  internal  transfers.  In  that  year,  customs  import  collections  were  $577 
million,  slightly  more  than  one-tenth  of  the  cost  of  the  tariffs!  By  discouraging 
imports,  customs  revenue  can  vary  inversely  with  the  costs  of  protection.  At  the 
1963  federal  tax  rates  (excluding  the  tariff),  the  additional  federal  revenues  from 
the  higher  level  of  Canadian  GNP  would  more  than  offset  the  loss  in  customs 
revenues.  When  additional  revenues  at  the  provincial  and  municipal  levels  are 

9  The  only  other  direct  estimate  of  the  cost  of  the  two  tariffs  to  Canada  is  by  Williams, 
but  this  estimate  is  based  on  the  assumption  of  unchanged  input-output  coefficients 
and  does  not  allow  for  economies  of  scale  with  free  trade.  His  estimate  of  4  per  cent  is 
unrealistically  low.  See  James  R.  Williams,  ‘The  Canadian-U.S.  tariff  and  Canadian 
industry.’  Mimeo,  (Hamilton:  Department  of  Economics,  McMaster  University,  1973). 

10  Roma  Dauphin  has  suggested  that  the  American  tariffs  fall  on  the  American  consumer 
rather  than  the  potential  Canadian  exporting  firm.  However,  the  American  studies  on 
which  he  relies  probably  have  in  mind  low-cost  suppliers  for  the  products  affected,  and 
for  such  situations  the  American  tariff  presumably  would  fall  on  the  consumer.  How¬ 
ever,  Canadian  manufacturers  of  secondary  products  are  typically  high-cost  producers, 
are  price  takers,  and  this  argument  would  not  apply  to  Canada.  Roma  Dauphin  and 
Gerald  Audet,  ‘The  regional  impact  of  freer  trade  in  Canada,’  a  background  study  for 
the  Economic  Council  of  Canada.  Mimeo.  (Ottawa:  Economic  Council  of  Canada, 

1974). 
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allowed  for,  the  increase  in  total  government  revenue  is  even  greater.  This  illus¬ 
trates  the  scope  for  potentially  higher  government  revenue  from  a  larger 
economy  to  be  used  for  tax  reduction,  reduced  budget  deficits,  or  new  functions 
of  government  to  be  undertaken  without  increasing  tax  rates.  The  revised  esti¬ 
mate  of  the  benefits  from  free  trade  for  Canada  for  1974  suggest  that  com¬ 
parable  gains  in  other  government  revenues  to  offset  lower  customs  collections 
would  still  be  applicable. 

A  number  of  commercial  policy  developments  have  taken  place  since  1963 
which  would  contribute  to  lower  estimates  of  the  static  costs  of  tariffs  if  the 
identical  concept  were  to  be  re-estimated  in  1975.  For  example,  the  Canada- 
United  States  Automotive  Agreement  has  led  to  a  drastic  reduction  in  the 
number  of  models  produced  in  Canada  and  to  a  significant  reduction  in  the  wage 
and  productivity  gaps  between  the  automotive  and  automotive  parts  industries 
in  the  two  countries  (Beigie,  1970,  1972).  In  addition,  the  reductions  in  the 
tariff  rates  made  by  both  the  United  States  and  Canada  during  the  Kennedy 
Round  negotiations  have  been  implemented,  and  some  effects  on  greater  special¬ 
ization  have  already  occurred  (Termer,  1973;  Baumann,  1974^). 

In  addition,  a  significant  narrowing  in  money  and  real  wages  has  occurred 
since  1963.  (This  development  will  be  discussed  more  fully  in  the  next  section.) 
Further,  the  exchange  value  of  the  Canadian  dollar  has  appreciated.  The  ex¬ 
change  rate  and  the  difference  in  money  wages  were  critical  components  in  the 
estimate  of  the  production  costs  of  Canadian  and  American  tariffs  in  the  esti¬ 
mate  for  1963. 

As  part  of  a  study  of  Canadian  trading  options.  Professor  Wonnacott  has 
recently  updated  the  earlier  estimate.  The  revised  and  improved  estimate  gives  a 
slightly  smaller  estimate  in  relation  to  GNP  than  the  earlier  one,  as  illustrated  by 
Table  5.  The  earlier  estimate  for  1963  had  been  made  by  the  individual  items  in 
the  right-hand  column.  Subsequent  studies  and  data  permitted  the  making  of  a 
new,  more  current  estimate  of  the  components  on  the  left  side  of  the  table, 
which  emphasizes  the  key  sources  of  the  increased  real  incomes  to  Canadians 
from  free  trade  with  the  United  States.  The  recent  discussion  recognizes  that  the 
mid-1970  position  could  involve  a  disequilibrium  in  money  wages  in  manu¬ 
facturing  and/or  the  exchange  rate  in  light  of  the  modest  narrowing  that  had 
taken  place  in  the  Canada-United  States  productivity  gap  in  manufacturing. 

This  revised  estimate  of  the  gains  to  Canada  from  free  trade  with  the  United 
States  of  8.2  per  cent  for  1974  is  slightly  less  than  the  10.5  per  cent  estimate  for 
1963  published  in  the  1967  volume.  This  reflects  the  gains  that  have  already 
accrued  from  the  rationalization  of  the  auto  industry  following  the  Auto  Agree¬ 
ment  and  the  reductions  made  following  the  Kennedy  Round.  However,  the 
Wonnacott  1975  study  recognizes  that  this  estimate  may  be  conservative  as  it 
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TABLE  5 

Estimation  of  benefits  for  Canada  of  a  free  trade  area  with  the  United  States,  1974 


Sources  of  Benefit 

Per  cent 

Realization  of 

Per  cent 

(real  terms) 

of  GNP 

these  benefits 

of  GNP 

A 

I 

Comparative  advantage  ^ 

Price  reduction 

4.0 

specialization  i 

2.3 

II  X 

B  ' 

Increase  in  1 

4.2 

(residual 

estimate) 

Recapture  of  duty  / 

revenue  on  Canadian  \ 

equilibrium  wage  1 

exports  previously 

III  / 

paid  to  U.S.  Treasury  ' 

Increase  in  1 

equiUbrium  returns  1 

C 

Increased  productivity 
of  labour  and  other 
factors  of  production 
in  Canada  because  of 
economies  of  scale 

5.9 

to  other  factors  / 

Total  benefit,  as  generated: 

8.2 

Total  benefit,  as  realized: 

8.2 

SOURCE:  R.J.  Wonnacott,  Canada’s  Trade  Options,  Study  for  the  Economic  Council  of 
Canada  (Ottawa:  Information  Canada,  1975),  p.  177 


does  not  allow  for  changes  in  the  pattern  of  consumption,  does  not  allow  for 
increased  returns  to  the  non-labour  factors  of  production,  and  is  based  on  in¬ 
creased  productivity  in  manufacturing  only  in  Canada  and  not  for  other  in¬ 
dustrial  sectors  (Wonnacott,  1975,  179,  181,  182).  Furthermore,  these  gains 
relate  only  to  the  gains  from  a  free  trade  area  with  the  United  States  and  not  the 
most  desirable  policy  alternative  on  economic  grounds,  multilateral  free  trade. 

However,  these  estimates  are  the  static  costs  of  the  two  tariffs  to  Canada. 
Additional  dynamic  considerations  could  arise  from  higher  savings  and  capital 
formation  associated  with  a  higher,  rather  than  a  lower,  level  of  GNP  (Wonna¬ 
cott,  1975,  20-22).  This  effect  is  not  likely  to  be  large  in  the  Denison 
framework  for  economic  growth,  in  light  of  the  relatively  low  share  of  income 
attributable  to  non-residential  structures  and  equipment,  about  15  per  cent  in 
Canada  in  the  1950-62  period  (Walters,  1970,  58-9).  A  potentially  more  impor¬ 
tant  factor  could  be  the  dynamic  aspects  of  greater  output  in  relation  to  total  fac¬ 
tor  input  —  the  more  rapid  adoption  of  new  technology,  more  aggressive,  younger, 
and  better-trained  management,  and  a  greater  degree  of  competition  within  the 
Canadian  market.  These  areas  will  be  discussed  more  fully  later  in  this  study. 
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TARIFFS  AND  THE  DISTRIBUTION  OF  INCOME^^ 

The  evidence  in  the  two  earlier  sections  has  pointed  up  that  the  costs  of  tariffs 
are  relatively  large  in  relation  to  GNP,  measured  both  in  terms  of  costs  to  the 
consumer  in  the  form  of  higher  prices  and  costs  in  terms  of  lower  levels  of  real 
output  in  relation  to  labour  and  other  factors  of  production  being  used  in 
manufacturing.  These  conclusions  are  relatively  well  supported  by  economic 
theory,  quantitative  data  for  total  manufacturing  and  individual  industries  with¬ 
in  manufacturing,  and  company  interviews.  The  current  section  moves  into  an 
area  that  is  more  complex,  more  controversial,  and  one  that  has  apparently  not 
been  previously  explored  for  Canada  or  any  other  country. 

Four  areas  that  contribute  to  the  difficulty  of  fully  clarifying  and  resolving 
the  interrelated  issues  involved  will  be  considered; 

1  The  presence  of  Canadian  tariff  and  non-tariff  barriers  simultaneously  with 
the  presence  of  tariff  and  non-tariff  barriers  in  other  countries  on  manu¬ 
factured  products,  whose  effects  on  money  incomes  in  Canada  can  be  in 
opposite  directions; 

2  the  desirability  of  introducing  management  explicitly  into  the  analysis  as  a 
necessary  factor  of  production; 

3  differences  in  the  effects  of  tariffs  on  the  distribution  of  income  in  the  short 
and  long  run; 

4  the  facts  on  the  distribution  of  income  and  the  degree  to  which  tariffs  may 
have  been  a  contributing  factor  in  any  Canada-United  States  difference. 

These  four  areas  will  be  explored  in  turn,  and  in  each  case  the  nature  of  the 

reasoning  and  the  evidence  in  relation  to  testing  the  applicability  of  the  Breton- 
Johnson  model  will  be  considered. 

I  Domestic  and  foreign  trade  harriers 

The  earlier  sections  of  this  monograph  have  emphasized  the  effects  of  the  Cana¬ 
dian  tariff  on  prices  of  manufactured  products  and  the  differences  in  pro¬ 
ductivity  (through  less  than  optimum  plant  sizes  and  short  lengths  of  run) 
relative  to  the  United  States.  However,  Canadian  manufactured  products  would 
also  encounter  tariffs  in  other  countries  when  and  if  costs  in  Canada  began  to 
approach  those  in  potential  markets.  This  section  will  sketch  briefly  the  analysis 
applicable  to  tliis  situation,  and  return  to  the  topic  again  in  subsections  (3)  and 
(4)  below. 

It  is  generally  recognized  that  the  short-term  effects  of  the  introduction  of  a 
tariff  on  manufactured  products  would  be  to  raise  the  prices  of  those  products 

II  This  section  has  benefited  from  extensive  comments  and  questions  by  a  number  of 
external  reviewers  and  positive  encouragement  and  suggestions  from  Harry  Johnson. 
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by  roughly  the  extent  of  the  tariff,  and  prices  would  continue  to  persist  above 
world  prices  because  of  the  tariff.  Until  existing  and  new  firms  can  adjust  plant 
sizes  and  introduce  new  products,  these  higher  prices  will  be  reflected  in  higher 
incomes  to  the  factors  of  production  (both  labour  and  capital).  However,  in  the 
longer  term,  when  new  firms  enter,  new  plants  are  established,  new  product  lines 
established  domestically,  and  so  on,  it  is  unlikely  that  the  rates  of  return  to 
capital  or  the  real  earnings  of  workers  in  manufacturing  could  persist  at  higher 
levels.  This  is  especially  improbable  if  many  of  the  effects  of  domestic  tariffs  are 
reflected  in  lower  levels  of  output  per  worker  both  in  manufacturing  and  in  the 
economy  as  a  whole.  However,  if  barriers  to  entry  or  monopolistic  elements 
persist,  higher  factor  prices  could  persist. 

On  the  other  hand,  if  Canadian  manufacturers  are  looked  at  as  price  takers  in 
the  United  States  market  (the  largest,  closest,  and  more  comparable  world 
market),  the  presence  of  tariffs  in  that  market  would  reduce  the  prices  received 
by  potential  exporters  by  the  extent  of  the  American  tariff.  In  the  short  term, 
incomes  of  Canadian  factors  of  production  would  be  depressed  by  the  intro¬ 
duction  of  a  tariff  in  other  countries.  This  is  the  opposite  direction  to  the  impact 
effect  of  Canadian  tariffs. 

This  creates  a  difficult  problem  in  assessing  the  available  evidence  later,  since 
the  available  data  on  income  differences  in  the  two  countries  will  reflect  the  net 
effect  of  two  opposing  forces.  In  practice,  however,  the  American  tariff  has 
little  short-term  relevance  for  prices  and  incomes  in  the  secondary  manu¬ 
facturing  area,  as  the  Canadian  tariff  puts  manufactured  goods  prices  above 
American  prices  and  effectively  limits  Canadian  production  to  the  domestic 
market. 

1  ^ 

2  Management  as  a  factor  of  production 

Most  of  the  theoretical  literature  on  international  trade  deals  with  labour  and 
capital  as  the  only  factors  of  production,  although  a  few  introduce  land  as  a 
further  factor.  The  mathematical  tradition  in  international  trade  literature  would 
include  management  as  one  of  the  factors  of  production  in  their  formal  pre¬ 
sentations,  but  we  are  not  aware  of  any  attempts  to  deal  with  management 
systematically  as  a  factor  of  production  in  inter-country  differences  or  inter¬ 
national  trade. 

12  These  concepts  were  used  in  the  Wonnacott-Wonnacott  (1967)  study  to  estimate  the 
production  costs  of  the  tariffs  in  both  countries,  and  what  the  potential  economic 
effects  of  free  trade  between  the  United  States  and  Canada  would  be.  Wonnacott  and 
Wonnacott,  Free  Trade  Between  the  United  States  and  Canada,  pp.  291-7. 

13  It  is  of  interest  that  only  Harry  Johnson  and  one  other  external  reader  gave  this  part  of 
an  earlier  version  any  support  or  encouragement.  Four  other  readers  were  critical. 
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In  a  sense  this  is  not  too  surprising.  Much  of  traditional  price  theory  makes 
simplifying  assumptions  about  the  behaviour  of  the  firm  (and  the  consumer)  and 
derives  implications  for  the  behaviour  of  prices  and  quantities  in  the  market. 
Only  limited  work  has  been  done  by  economists  on  the  decision-making  process 
within  the  firm,  although  the  effects  of  alternative  assumptions  to  profit 
maximizing  have  been  explored.  For  our  purposes,  it  is  sufficient  to  point  out 
that  the  two  most  comprehensive  studies  of  tariffs  in  Canada  give  almost  no 
consideration  to  management. 

The  Eastman-Stykolt  volume  has  no  reference  to  management  in  a  16-page 
index  but  has  a  few  sentences  in  the  last  paragraph  of  the  conclusion  to  the 
chapter  on  foreign  control  as  follows; 

This  disproportionate  incidence  of  foreign  control  is  also  consistent  with  an 
assumption  of  less  innate  vigour  or  competence  in  Canadian  than  foreign  busi¬ 
nessmen,  but  there  is  no  corroborative  evidence  for  this  hypothesis  and  it  is  left 
aside  ...  Indeed,  they  (measures  imposing  discriminatory  disadvantages  on 
foreign-controlled  firms  in  Canada)  would,  if  successful,  only  hide  the  symptom 
of  inferiority,  not  its  reality.  Indeed,  they  would  be  based  on  the  admission  that 
native  talents  are  inferior  and  cannot  hold  their  own  in  open  competition.  But  if 
Canadian  entrepreneurial  talent  is  really  innately  inferior,  impediments  to 
foreign  control  only  deprive  Canadian  plants  of  some  of  the  cost  advantages  of 
access  to  the  economies  of  large  firm  size  and  make  Canadians  poorer,  not  more 
capable  (Eastman  and  Stykolt,  1967,  108). 

In  the  Wonnacott-Wonnacott  volume,  the  fullest  discussion  of  management  is 
found  in  the  following  two  sentences: 

One  major  requirement  is  sufficient  flexibility  and  imagination  by  management 
to  recognize  and  grasp  the  new  opportunities  for  specialization  opened  up  by 
freer  access  to  the  U.S.  market.  In  short,  it  is  essential  that,  in  the  face  of  a  new 
set  of  circumstances,  Canadian  management  not  ‘die  of  shock’  in  exaggerated 
fear  of  possible  injury  from  U.S.  competition  (Worinacott  and  Wonnacott,  1967, 
338).“* 

In  light  of  the  unsympathetic  response  of  some  reviewers  to  an  earlier  draft,  it 
may  be  useful  to  outline  some  aspects  of  economic  performance  within  the 

14  The  only  other  references  are  to  a  recognition  that  differences  in  education  between  the 
United  States  and  Canada  could  be  relevant  at  the  management  level  (p.  41),  and  foot¬ 
note  23,  p.  186,  which  plays  down  the  importance  of  differences  in  managerial  compe¬ 
tence  in  the  two  countries!  Management  is  not  included  in  the  index. 
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manufacturing  firm,  where  management  has  an  important  role.  One  of  manage¬ 
ment’s  key  functions  is  to  recruit  and  train  labour,  purchase  or  develop  capital 
equipment  for  the  production  operations,  accumulate  investment  funds  for 
working  capital  and  longer-term  needs,  coordinate  production,  and  develop 
markets  for  the  output  of  the  firm.  They  are  also  critical  in  the  area  of  change 
and  innovation  by  providing  an  environment  within  the  organization  that  is 
either  open  to  change,  innovation,  new  products,  and  the  search  for  new 
markets,  or  resistant  to  new  ideas  from  inside  or  outside  the  organization  and 
changing  market  opportunities.  This  can  be  a  very  important  function,  even 
though  their  number  might  be  only  a  small  part  of  the  labour  force. 

Differences  in  the  speed  of  adoption  of  best-practice  techniques  and  the  role 
of  management  are  clearly  important  in  changes  over  time  and  in  differences  in 
real  income  per  person  employed  between  countries  at  a  specific  time.  Although 
the  contribution  of  labour  and  capital  as  factor  inputs  is  recognized  in  recent 
empirical  work  on  economic  growth,  the  evidence  puts  much  greater  emphasis 
on  the  increases  in  output  per  unit  of  input,  technological  change,  and  manage¬ 
ment  (Denison  and  Poullier,  1967;  Caves  and  Associates,  1968).  In  both  the 
studies  of  economic  growth  over  time,  and  in  explaining  differences  in  output 
per  person  at  a  particular  time,  differences  in  output  in  relation  to  total  factor 
inputs  are  more  important  than  the  effects  of  differences  in  the  stock  of  capital. 
The  implications  of  these  results  from  empirical  studies  of  economic  growth  are 
insufficiently  incorporated  into  trade  theory  and  Chapter  5  will  discuss  some 
results  for  Canada  of  technological  change  in  manufacturing. 

Management  is  also  given  considerable  emphasis  in  the  rapidly  expanding  area 
of  international  business.  Management  decisions  in  business  organizations  in  in¬ 
dividual  countries,  both  multinational  and  domestically  owned  and  controlled, 
are  heavily  influenced  by  the  constraints,  both  domestic  and  international 
(Farmer  and  Richman,  1971;  Richman  and  Copen  1972).  The  multinational 
firms  and  their  management  have  been  both  praised  as  an  instrument  of  change 
and  blamed  as  a  source  of  exploitation  and  the  absence  of  meaningful  manage¬ 
ment  decision-making  in  developing  countries. In  light  of  the  limited  attention 


15  There  is  very  little  data  on  occupations  cross-classified  by  industry.  In  the  United  States, 
the  1970  data  suggest  the  management  group  is  only  5.4  per  cent  of  the  number  of  those 
employed  in  manufacturing,  and  only  1.6  per  cent  of  all  male  employed  persons  (U.S. 
Department  of  Commerce,  1970  Census  of  Population.  Subject  Report  7-C,  Occupation 
by  Industry,  Table  1,  p.  1).  Such  sectors  as  wholesale  and  retail  trade,  and  finance, 
insurance  and  real  estate  have  relatively  more  ‘other  managers  and  administrators’  in 
relation  to  all  employed  persons  than  manufacturing. 

16  For  a  positive  view  see  Harry  G.  Johnson,  ‘The  Efficiency  and  Welfare  Implications  of 
the  International  Corporation’  in  Charles  P.  Kindleberger,  The  International  Corpora¬ 
tion  (Cambridge:  M.I.T.  Press,  1970),  pp.  35-56,  and  Richard  N.  F?Limei;  Benevolent 
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given  in  most  economic  studies  in  general,  and  tariff  discussions  in  particular, 
some  evidence  on  the  number  and  backgrounds  of  Canadian  managers  will  be 
summarized,  emphasizing  comparisons  with  the  United  States. 

It  is  important  initially  to  realize  how  relatively  small  is  the  number  of 
persons  in  the  managerial  group  in  Canada,  particularly  in  manufacturing.  The 
most  appropriate  group  from  the  census  is  ‘other  managers  and  administrators,’ 
who  amount  to  2  per  cent  of  all  occupations  with  employment  income  in 
Canada  and  2.3  per  cent  for  Ontario  (see  Table  7).  Furthermore,  manufacturing 
is  only  about  one-fourth  of  the  total  economy,  but  the  Canadian  data  are  not 
cross  classified  by  industry  and  occupation  as  the  American  data  are.  In  addi¬ 
tion,  the  occupational  definition  of  managers  at  the  aggregative  level  is  heavily 
weighted  by  the  small  variety  store  and  food  outlets  operated  on  a  family  basis, 
such  as  Mac’s  Milk,  McDonald’s  Hamburgers,  etc.  An  OECD  study  suggested  that 
the  proportion  of  executives  to  total  numbers  employed  was  larger  in  the 
tertiary  industries  than  in  manufacturing  (OECD,  1963,  58). 

Senior  executives  in  the  United  States  have  been  recruited  from  a  wide  back¬ 
ground  of  initial  occupations.  Two  developments  have  become  increasingly 
important  in  the  backgrounds  of  managers  there.  Surveys  of  the  formal  levels  of 
education  of  managers  indicate  that  the  proportion  of  top-level  businessmen  and 
executives  who  have  attended  and  graduated  from  college  increased  during  the 
1950s  and  1960s.  There  has  also  been  a  pronounced  shift  towards  younger 
managers  in  the  United  States  and  this  has  gone  further  since  a  survey  in  1952 
by  Warner  and  Abegglen  (Warner  and  Abegglen,  1955;  Grizzardi,  1966;  Daly, 
1974,98-105). 

The  levels  of  education  are  frequently  lower  among  Canadian  managers  than 
in  the  United  States,  reflecting  the  historically  lower  level  of  formal  education 
here.  The  proportion  of  the  Canadian  labour  force  with  a  university  degree  or  a 
complete  high  school  education  has  been  appreciably  lower  than  in  the  United 
States,  and  this  difference  is  continuing  even  with  the  substantially  increased 
enrolment  ratios  in  Canada  since  the  1950s  (Bertram,  1965;  Wilkinson,  1966; 
Walters,  1968,  1970).  Canada  historically  has  not  put  as  high  a  proportion  of  its 


Aggression:  The  Necessary  Impact  of  the  Advanced  Nations  on  Indigenous  Peoples  (New 
York;  McKay,  1972),  while  a  negative  assessment  is  presented  in  Stephen  H.  Hymer  and 
Stephen  A.  Resnick,  ‘International  Trade  and  Uneven  Development’  in  Jagdish  N. 
Bhagwati  et  al..  Trade,  Balance  of  Payments  and  Growth  (Amsterdam:  North  Holland, 
1971).  pp.  473-94  and  Stephen  Hymer,  ‘The  Multinational  Corporation  and  the 
Problem  of  Uneven  Development,’  in  J.N.  Bhagwati,  ed..  Economics  and  World  Order 
(New  York:  Macmillan,  1971),  and  some  of  his  other  studies.  A  number  of  economic 
nationalists  in  Canada  who  are  concerned  about  foreign  ownership  and  control  tend  to 
have  the  negative  rather  than  the  positive  view  of  the  multinational  corporation  in 
Canada  and  to  turn  to  increased  government  control  and  direction  of  their  decisions. 
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young  people  through  high  school  and  university,  although  significant  increases 
in  provincial  and  federal  expenditures  on  education  at  these  levels  took  place 
during  the  1950s  and  1960s.  Since  the  end  of  the  1960s,  however,  the  rate  of 
increase  in  expenditure  on  post-secondary  education  has  begun  to  slow  down. 

There  are  also  some  data  to  indicate  that  there  has  been  a  relative  shortage  of 
highly  trained  management  in  Canada.  In  1961,  only  16  per  cent  of  the  major 
managerial  categories  in  the  male  labour  force  in  Canada  had  a  university  degree, 
compared  with  35  per  cent  in  the  United  States  in  1960  (Daly,  1974,  103  and 
passim).  There  has  also  been  a  much  lower  proportion  of  undergraduate  and 
graduate  students  taking  business  administration  in  Canada  than  in  the  United 
States,  as  pointed  out  by  the  Economic  Council  of  Canada.  ‘At  the  first-degree 
level,  U.S.  universities  have  recently  been  graduating  about  four  times  the 
number  of  business  administration  and  commerce  students  produced  in  Canada 
per  thousand  of  population  ...  It  has  been  estimated  that  at  the  graduate  level  for 
the  Master  of  Business  Administration  degree,  the  ratio  has  been  seven  to  one 
over  recent  years.’  (Economic  Council  of  Canada,  1968,  43;  Von  Zur  Muehlen, 
1971) 

Although  there  is  a  shift  to  higher  levels  of  education  and  training  in  Cana¬ 
dian  management,  it  began  later  and  has  not  gone  nearly  as  far  as  this  process  has 
gone  in  the  United  States.  It  is  of  interest  that  only  30  per  cent  of  managers  over 
sixty-five  years  of  age  in  Canada  had  a  college  education  in  1967,  compared  with 
approximately  80  per  cent  for  those  forty-four  years  of  age  or  younger  (Daly 
and  Peterson,  1973,  561,  562). 

Table  6  shows  the  career  sequences  of  the  top  business  leaders  from  the 
American  survey  for  1952  by  Warner  and  Abegglen.  It  also  shows  comparable 
but  more  recent  results  for  Canada.  Senior  executives  surveyed  in  Canada  in 
1967  had  moved  into  positions  of  middle  and  senior  management  much  later  in 
their  working  lives  than  in  the  United  States  survey  taken  fifteen  years  earlier. 
This  suggests  much  slower  movement  into  managerial  positions  in  Canada,  pre¬ 
sumably  based  primarily  on  seniority  and  experience  with  the  organization 
rather  than  on  the  formal  training  and  the  drive  and  initiative  of  younger 
managers  emphasized  in  management  recruiting  in  the  United  States. 

This  emphasis  on  formal  training  especially  in  the  relevant  skills  of  manage¬ 
ment  decision-making  have  facilitated  the  more  rapid  development,  dissemina¬ 
tion,  and  adoption  of  new  managerial  methods  in  production,  information 
processing,  and  the  organizational  aspects  of  management  in  the  United  States. 
There  also  seems  to  be  less  openness  in  promotion  to  managerial  positions, 
greater  selection  of  management  from  the  elites,  and  more  emphasis  on  ascribed 
status  in  Canada.  These  tendencies,  together  with  a  shift  into  managerial 
positions  later  in  one’s  career,  could  make  managers  in  Canada  more  traditional 
and  less  open  to  change  (Daly  and  Peterson,  1973,  560-1). 
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TABLE  6 


Comparisons  of  business  leaders’  career  sequences,  selected 
occupations  (United  States  (1952)  and  Canada  (1967)) 


United  States  1952 

Canada  1967 

First  occupation 

Major  executive 

1 

0 

Minor  executive' 

10 

2 

Professional 

24 

13 

Totals  of  above 

35 

15 

Five  years  later 

Major  executive 

6 

1 

Minor  executive 

39 

14 

Professional 

21 

12 

Totals  of  above 

66 

27 

10  years  later 

Major  executive 

26 

12 

Minor  executive 

46 

43 

Professional 

14 

9 

Totals  of  above 

86 

64 

1 5  years  later 

Major  executive 

57 

52 

Minor  executive 

26 

30 

Professional 

10 

6 

Totals  of  above 

93 

88 

’  Middle-line  supervisor  in  Canadian  study 


SOURCES:  W.  L.  Warner  and  J.C.  Abegglen,  Occupational 
Mobility  in  American  Business  and  Industry  (Minneapolis: 
University  of  Minnesota  Press,  1955),  p.  116;  and  W.G.  Daly,  “The 
Mobility  of  Top  Business  Executives  in  Canada”  (MBA  thesis. 
University  of  British  Columbia,  1972),  p.  68 


We  shall  return  to  management  in  the  context  of  the  possible  influence  of 
tariffs  on  the  distribution  of  income  later  in  this  section,  but  it  may  be  useful  to 
recapitulate  some  of  the  implications  that  can  be  suggested  thus  far.  First,  the 
managerial  group  is  a  critical  one  that  needs  much  more  study  by  economists 
and  political  scientists  than  it  has  yet , received.  This  arises  partly  from  the 
group’s  key  role  in  the  decision-making  and  managerial  role  within  manu¬ 
facturing,  but  they  are  also  important  in  representations  to  government  on  such 
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TABLE  7 

Employment  income,  managers  and  administrators  and  all  occupations 
(Males,  1970,  Ontario  and  Canada) 


Occupation 

Total  with 

Employment  income 

($) 

Average 

($) 

Median 

Ontario 

1  Other  managers  and  administrators 

52,685 

20,232 

18,396 

2  All  occupations 

2,251,115 

5,291 

4,807 

3  Ratio,  1/2 

.0234 

3.82 

3.83 

Canada 

1  Other  managers  and  administrators 

124,515 

18,620 

15,896 

2  All  occupations 

6,023,325 

6,574 

6,106 

3  Ratio,  1/2 

.0207 

2.83 

2.60 

SOURCE:  Census  of  Canada,  1971  (Ottawa:  Information  Canada,  1974  and  1975),  pp.  14-1 
and  2,  17-71  and  72 


policies  as  tariffs,  both  directly  on  behalf  of  their  own  firm  and  indirectly  in 
such  organizations  as  the  Canadian  Manufacturing  Association  and  the  Chambers 
of  Commerce.  Second,  adjustments  on  the  supply  side  of  trained  and  experi¬ 
enced  management  to  demand  changes  are  bound  to  be  slow  even  with  the 
American  emphasis  on  younger  managers,  but  lags  in  response  on  the  supply  side 
are  even  longer  in  Canada  where  greater  emphasis  is  placed  on  experience  as  the 
key  for  recruitment  to  senior  management  positions.  Third,  the  Johnson  model 
suggested  that  nationalistic  policies  would  involve  a  redistribution  of  income 
from  the  poor  to  the  rich  (namely  the  managers  and  intellectuals).  Table  7  gives 
some  Canadian  data  from  the  1971  Census  for  both  the  national  and  Ontario 
averages.  Incomes  in  the  managerial  group  are  between  IVi  to  4  times  larger  than 
the  incomes  for  all  occupations,  a  significant  difference  if  the  managers  were 
beneficiaries  to  some  degree.  It  is  of  interest  that  the  managers  are  a  somewhat 
higher  share  of  all  occupations  in  Ontario,  and  that  the  income  differential  to 
managers  is  greater  in  Ontario  than  in  Canada  as  a  whole.  It  is  also  significant 
that  managers  and  administrators  are  only  about  2  per  cent  of  the  total,  and 
manufacturing  would  be  about  one  fourth  of  the  total.  Fourth,  the  earlier  dis¬ 
cussion  on  production  differences  between  the  United  States  and  Canada  has 
suggested  that  longer  mns  and  increased  commodity  specialization  within  firms 
and  industries  would  occur  if  tariffs  were  reduced.  Changes  in  tariffs  would 
cause  a  significant  change  in  the  environment  within  which  decisions  on  produc¬ 
tion  and  marketing  would  be  made  in  Canadian  manufacturing,  probably  threat¬ 
ening  older  managers  with  more  traditional  managerial  styles.  Resistance  to  the 
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possibility  of  tariff  reductions  would  be  understandable,  especially  when  some 
industries  would  have  costs  well  above  those  of  potential  foreign  suppliers. 

3  Tariffs  and  the  distribution  of  income  in  the  short  and  long  run 
One  of  the  major  sources  of  confusion  in  the  effects  of  tariffs  is  the  possibility 
of  a  difference  between  the  short-run  and  long-run  determinants  of  the  distribu¬ 
tion  of  income.  Michael  Mussa  has  developed  this  distinction  in  a  recent 
theoretical  paper  under  a  number  of  important  simplifying  assumptions  (Mussa, 
1974).  Some  of  these  same  distinctions  are  also  relevant  to  adjustments  in  em¬ 
ployment  and  production,  and  this  topic  will  be  considered  further  in  the  last 
section  in  this  chapter. 

Mussa’s  basic  model  was  for  the  two  commodity,  two  factor,  one  country  situ¬ 
ation,  but  did  not  allow  for  the  tariff  to  affect  production  conditions  in  the  indus¬ 
try  producing  the  item,  even  in  the  long  run.  Basically,  he  used  the  traditional 
method  of  comparative  statics  to  develop  the  contrasting  results  of  the  Marshal¬ 
lian  approach  (where  the  supply  of  one  specific  factor  is  taken  as  fixed  while  the 
other  factor  is  mobile)  and  the  longer  run  (which  assumes  complete  mobility  of 
factors  between  uses  and  is  related  to  the  Stolper-Samuelson  results).  All  variations 
of  the  models  assumed  full  employment  of  the  labour  force.  A  major  conclusion  is 
that  the  long-run  interest  of  one  factor  can  be  contrary  to  its  short-run  interest. 

In  the  short  term,  both  factors  in  the  protected  sector  would  gain,  and  the  mag¬ 
nitude  of  the  gains  would  depend  on  the  relative  factor  intensity  in  the  protected 
sector  relative  to  the  economy  as  a  whole,  and  the  degree  to  which  other  factors 
could  be  substituted.  In  the  Marshallian  tradition,  the  duration  of  the  time  that 
the  factor  being  used  intensively  in  the  protected  sector  could  benefit  would 
depend  on  the  ease  and  speed  of  adjustment  on  the  supply  side.  With  time,  new 
firms  and  the  expansion  of  existing  ones  could  lead  to  more  factors  being  used 
in  the  protected  sector  (by  being  shifted  out  of  other  industries)  and  increase 
the  supply  of  the  protected  commodity  being  produced  domestically. 

In  the  long  term,  the  distribution  of  income  would  be  affected  not  only  by 
the  degree  of  factor  intensity  in  the  protected  industry  (which  Mussa  em¬ 
phasizes)  but  also  by  the  factor  supplies  and  prices  in  the  country  imposing  the 
tariff  compared  to  the  factor  availability  and  factor  prices  in  its  main  trading 
partners,  as  emphasized  by  Stolper-Samuelson  (1941).^^ 

17  Mussa’s  analysis  deals  with  one  country  in  isolation,  emphasizing  that  in  the  long  run 
one  factor  could  gain  if  it  were  used  relatively  more  intensively  in  the  protected  sector, 
and  incorrectly  attributes  this  conclusion  to  Stolper-Samuelson  (ibid.,  p.  1200).  How¬ 
ever,  the  Stolper-Samuelson  study  dealt  with  two  countries  and  in  that  situation  the 
scarce  factor  of  production  in  the  country  imposing  the  tariff  benefited  under  protection 
even  if  it  was  not  used  intensively  on  the  production  of  the  protected  commodity. 
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The  major  conclusion  of  the  Stolper-Samuelson  paper  was  that  the  scarce 
factor  of  production  in  the  country  imposing  a  tariff  could  benefit  in  the 
long  run.  Some  of  the  major  assumptions  in  such  models  in  the  popular 
Hecksher-Ohlin  tradition  would  include  constant  returns  to  scale,  similar 
production  conditions  in  different  countries,  no  transport  costs,  international 
movements  of  goods,  but  not  factors  of  production,  etc.  They  also  assumed 
that  the  country  imposing  the  tariff  was  relatively  small  and  had  no  influence 
on  the  terms  of  trade.  The  model  was  developed  for  a  two-country,  two- 
commodity  situation,  but  could  be  extended  to  more  factors  of  production  in 
certain  situations. 

It  is  certainly  true  that  many  of  these  assumptions  are  not  met  in  assessing 
international  trade  between  Canada  and  the  United  States  in  the  1970s.  For 
example.  Table  3  and  the  discussion  in  the  last  section  emphasized  the  degree  to 
which  production  conditions  (as  illustrated  by  differing  levels  of  real  output  per 
person  employed  in  differing  manufacturing  industries)  differed  in  the  two 
countries.  Furthermore,  there  has  been  a  significant  degree  of  factor  mobility 
between  the  two  countries,  in  the  form  of  labour  (especially  in  the  professional, 
scientific,  and  managerial  fields),  financial  capital,  and  machinery  and  equip¬ 
ment.  The  real  test  of  a  theory,  however,  is  not  in  the  validity  of  its  assumptions 
but  in  the  test  of  its  predictions  and  its  possible  relevance  to  new  applications.  It 
is  in  this  spirit  that  it  has  been  introduced. 

If  one  wanted  to  explore  the  implications  of  the  Stolper-Samuelson  suggestive 
analysis  and  conclusions  to  Canada,  how  could  one  assess  ‘relative  scarcity’  in 
practice?  One  possibility  would  be  to  compare  factor  prices  in  the  two  countries. 
However,  the  present  pattern  of  factor  prices  (as  well  as  the  structure  of  relative 
prices  of  commodities)  in  Canada  is  heavily  influenced  by  the  presence  of  tariffs. 
For  example,  machinery  and  equipment  prices  have  been  significantly  higher  in 
Canada  than  in  the  United  States  (about  25  per  cent  in  1965)  (Daly,  1968,  Table 
2,  p.  29).  However,  the  presence  of  tariffs  and  the  manufacturer’s  sales  tax  were 
major  factors  in  that  higher  price  level.  In  that  situation,  the  higher  prices 
reflected  tariff  and  tax  differences  and  could  be  a  misleading  guide  to  factor 
supplies  in  a  free  (or  freer)  trade  situation.  Analogous  reasoning  has  been 
followed  elsewhere  in  using  American  relative  prices  rather  than  Canadian  as  a 
basis  of  comparing  price  levels  and  real  income  differences,  and  in  weighting  the 
various  measures  of  factor  inputs  to  make  a  comparison  of  total  factor  input  in 
the  two  countries.  It  is  preferable  to  use  the  structure  of  commodity  and  factor 
prices  in  the  large,  rather  than  the  small,  country  as  weights  for  index  number 
comparisons  and  economic  analysis,  especially  to  assess  the  effects  of  the  reduc¬ 
tion  of  tariff  and  non-tariff  barriers  to  commodity  trade. 

The  preferable  approach  would  be  to  use  a  physical  measure  of  the  various 
factor  supplies  on  a  per  person  employed  basis,  and  this  is  the  route  which  has 
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been  adopted  in  this  study.  Under  the  simplifying  assumptions  typically  made  in 
the  Hecksher-Ohlin  tradition,  these  measures  of  factor  supplies  and  factor  prices 
would  be  similar.  However,  if  there  are  significant  tax  and  tariff  differences  or 
differences  in  production  conditions  between  industries,  there  could  be  indirect 
effects  on  demand  conditions  for  the  individual  factors  of  production  and  the 
related  factor  prices  and  these  two  criteria  need  not  give  the  same  results.  When 
differences  in  factor  prices  do  not  correspond  to  the  differences  in  the  various 
factor  supplies,  some  reasons  for  the  possible  divergence  will  be  suggested.  As  a 
basis  of  assessing  relative  factor  scarcity,  the  basic  data  on  physical  measures  of 
the  various  factors  of  production  on  a  per  person  employed  basis  will  be  used, 
relying  on  Dorothy  Walters’s  work  on  the  application  of  the  Denison  model  of 
economic  growth  to  Canada. 

It  should  be  noted  initially  that  Canada  is  obviously  well  endowed  with 
natural  resources.  The  level  of  arable  land  per  person  employed  in  Canada  is 
roughly  double  what  it  is  in  the  United  States,  while  Northwest  Europe  is  about 
one-sixth  the  American  level  on  the  same  basis.  Similarly,  the  value  of  mineral 
production  per  person  employed  in  Canada  is  about  70  per  cent  higher  than  in 
the  United  States  while  Northwest  Europe  is  only  about  one-fourth  the 
American  level  (Walters,  1968,  95-8).  This  is  clearly  an  important  source  of 
comparative  advantage  to  Canada,  in  relation  to  both  the  United  States  and 
Northwest  Europe  and  has  been  reflected  historically  in  the  composition  of 
Canadian  exports.  This  is  clearly  an  area  of  relative  abundance  rather  than 
scarcity  and  as  tariffs  on  primary  products  are  almost  universally  lower  than  on 
manufactured  products,  the  natural  resource  side  of  factor  supplies  will  not  be 
explored  further  in  this  study. 

What  are  the  implications  of  these  concepts  for  the  possible  effects  of  tariffs 
on  manufactured  products  on  the  distribution  of  income?  Let  us  assume  three 
factors  of  production:  labour  (which  is  relatively  mobile  between  sectors), 
physical  capital  (which  would  be  mobile  in  the  long  term),  and  management 
(whose  supply  for  the  economy  as  a  whole  changes  slowly  and  also  shifts  be¬ 
tween  industries  slowly  because  of  the  emphasis  on  seniority  and  experience  in 
managerial  selection  in  Canada  that  emerged  in  the  evidence  summarized  in  the 
last  section).  Could  there  be  a  difference  in  the  short-term  and  long-term  in¬ 
terests  for  these  three  factors? 

In  the  short  term,  labour  in  manufacturing  could  benefit  from  the  imposition 
of  a  tariff,  especially  if  the  product  used  labour  intensively  in  its  production. 
The  higher  domestic  price  for  the  product  (made  possible  by  the  tariff)  would  be 
partially  passed  along  to  the  workers  in  the  form  of  higher  wages,  which  would 
facilitate  the  shift  of  labour  into  the  protected  manufacturing  sector.  This  would 
encourage  a  higher  level  of  employment  in  the  protected  sector,  as  domestic 
production  expanded  to  replace  goods  previously  imported. 
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However,  in  the  long  term,  as  the  economy  approached  a  new  equilibrium 
with  relatively  higher  prices  for  manufactured  products,  the  levels  of  real  income 
to  labour  would  be  lowered  absolutely  below  its  real  potential.  Relatively  un¬ 
skilled  labour  tends  to  be  relatively  mobile  (as  reflected  in  the  high  turnover 
rates  reflected  in  data  on  hirings  and  separations  and  gross  labour  force  changes). 
As  a  result,  it  is  not  to  be  expected  that  any  non-specific  factor  could  achieve 
any  longer-term  gain  in  the  Mussa-type  analysis.  This  is  not  only  the  conclusion 
from  theory,  but  it  is  bound  to  occur  in  practice  with  the  total  costs  of  tariffs  of 
the  dimensions  discussed  in  the  last  section.  As  labour  income  amounts  to  about 
80  per  cent  of  net  national  income  in  industrialized  countries,  it  is  inevitable 
that  a  major  part  of  this  real  cost  will  fall  on  this  factor  of  production. 

There  can  be  some  confusion  as  to  whether  the  employment  effects  of  a  tariff 
change  the  composition  of  employment  (more  in  manufacturing  and  less  in 
other  sectors)  or  increase  total  employment.  There  is  little  doubt  that  more 
employment  is  generated  to  produce  a  given  level  of  output  of  manufactured 
products  than  would  be  created  in  the  United  States  (which  could  be  used  as  a 
reasonable  approximation  to  a  free  trade  alternative  for  Canada).  However,  there 
are  also  demand  effects  to  be  considered.  The  aggregate  demand  for  output 
(including  the  demand  for  manufactured  products)  would  be  stimulated  by  the 
much  higher  level  of  real  income  in  the  Canadian  economy.  Demand  for  manu¬ 
factured  products  would  also  be  stimulated  by  the  decline  in  manufactured 
goods  prices  relative  to  the  prices  of  other  goods  and  services.  Further,  there 
would  be  important  direct  and  indirect  effects  on  trade  in  manufactured  pro¬ 
ducts,  as  prices  of  Canadian  manufactured  goods  would  fall  relative  both  to 
other  Canadian  prices  of  goods  and  to  prices  of  manufactured  goods  produced 
by  Canada’s  major  trading  partners.  It  would  be  very  difficult  to  assess  the 
extent  of  this  relative  price  effect  in  world  trade  because  of  the  range  of 
countries  and  commodities  that  could  be  involved  and  the  magnitude  of  the 
changes  would  be  outside  the  range  of  past  Canadian  experience. 

Even  if  it  were  correct  that  a  tariff  encouraged  total  employment,  rather  than 
just  its  industrial  composition,  it  would  be  preferable  to  use  aggregative  tools  of 
monetary,  fiscal,  and  exchange  rate  changes  to  achieve  the  desirable  levels  of 
resource  utilization  and  high  employment,  rather  than  a  tariff,  which  has  such 
clearly  adverse  effects  on  real  income  and  resource  utilization.^^ 

18  Some  of  this  and  other  sections  on  the  employment  implications  of  tariffs  have  been 
added  after  discussions  and  correspondence  with  Abe  Rotstein  on  an  earlier  draft. 

19  It  is  recognized  that  significant  adjustments  in  output  and  employment  in  manufacturing 
would  be  involved  in  shifting  from  the  present  high-cost,  low-productivity  situation  to  a 
more  internationally  competitive  position  in  manufactured  products.  The  extent  of, 
and  need  for,  such  adjustment  has  been  accentuated  by  the  more  rapid  increase  in 


The  costs  of  tariffs  43 


It  has  sometimes  been  suggested  that  the  Canadian  tariff  has  encouraged  a 
higher  level  of  population  and  employment  than  would  otherwise  be  the  case,  by 
encouraging  the  location  of  manufacturing  in  Ontario  and  Quebec.  A  higher  level 
of  population  is  also  encouraged  by  immigration  (Dales,  1966).  However,  by 
widening  the  real  income  gap  between  Canada  and  the  United  States,  the  tariff 
encouraged  migration  from  Canada  to  the  United  States,  and  it  is  interesting  that 
out-migration  to  the  United  States  has  apparently  slowed  in  recent  years,  per¬ 
haps  partly  because  of  the  narrowing  in  real  incomes  that  has  been  developing. 
Furthermore,  one  of  the  important  implications  of  the  Wonnacotts’  1967 
volume  was  that  the  location  of  manufacturing  in  Ontario  and  Quebec  would  be 
facilitated,  rather  than  hindered,  by  free  trade.  These  contradictory  assessments 
of  the  locational  implications  of  tariffs  and  free  trade  were  published  about  the 
same  time  and  this  point  will  be  considered  further  in  the  following  section. 

In  light  of  the  relatively  lower  real  labour  incomes  that  have  persisted  for 
decades,  the  high  rates  of  natural  increase  in  the  Canadian  labour  force 
(especially  through  the  1960s  and  1970s),  and  the  relatively  high  rates  of 
immigration  into  Canada  (especially  during  most  of  the  period  since  World  War 
II),  it  does  not  seem  appropriate  to  consider  labour  as  a  scarce  factor  in  Canada 
in  the  long  term.  Canada  is  not  really  analogous  to  Australia  where  the  Stolper- 
Samuelson  view  that  labour  could  be  regarded  as  the  scarce  factor  of  production 
in  the  long  term  has  much  more  validity. 

To  recapitulate,  the  Mussa  suggestion  that  the  shorter-term  and  longer-term 
interests  of  some  factor  could  diverge  does  seem  to  have  some  relevance  to 
labour  in  Canada.  The  tariff  could  have  some  stimulative  effects  on  employment 
and  wages  in  manufacturing  when  introduced,  for  the  short  term.^^  However,  the 
longer-term  effects  are  clearly  a  lower  real  income  per  person  employed,  while 
the  longer-term  effects  on  total  employment  and  total  population  are  more 
uncertain.  Furthermore,  the  employment  effects,  if  any  in  total,  could  be 
achieved  with  less  adverse  repercussions  on  real  income. 

The  second  factor  of  production  to  be  considered  is  durable  physical  capital 
assets.  Such  assets  reflect  past  investment  in  construction,  machinery,  and  equip¬ 
ment,  less  capital  consumption  (covering  both  physical  deterioration  with  age 


money  wages  and  other  costs  since  the  late  1960s,  the  appreciation  of  the  Canadian 
dollar,  and  the  small  narrowing  in  the  manufacturing  productivity  gap.  For  a  discussion 
of  how  to  facilitate  such  adjustments,  see  the  last  section  of  this  chapter. 

20  Analogous  effects  in  the  opposite  direction  would  occur  in  the  transition  to  lower 
tariffs  or  free  trade.  This  may  have  been  a  factor  in  the  reservations  by  some  union 
representatives  hinted  at  in  press  reports  about  early  drafts  of  the  Economic  Council’s 
Commercial  Policy  Study. 
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and  use,  and  obsolescence).  Income  on  such  assets  can  be  either  in  the  form  of 
profits,  or  in  interest  paid.  Durable  physical  assets  could  achieve  a  short-term 
gain  in  the  form  of  larger  profit  margins  from  the  imposition  of  a  tariff.  How¬ 
ever,  it  is  unlikely  that  this  gain  could  persist  for  long,  unless  some  other  influ¬ 
ence  apart  from  the  tariff  prevented  or  limited  the  inflow  of  new  investment  and 
capital  assets  into  the  protected  sector  in  the  long  term.  If  some  barrier  to  entry 
existed  (such  as  very  large  costs  for  new  product  development,  advertising,  or 
large  indivisible  units  of  capital),  entry  might  be  difficult  and  larger  profits  could 
persist  for  a  more  extended  period  of  time.  Legal  barriers  to  entry  are  limited  in 
manufacturing,  however,  and  the  high  proportion  of  approvals  of  take-overs  by 
the  Foreign  Investment  Review  Agency  suggests  that  this  new  potential  limita¬ 
tion  on  entry  is  not  having  a  major  impact.  New  and  existing  firms  can  initiate 
production  of  new  products  and  models  relatively  easily  in  Canada  and  thereby 
limit  any  potential  high  rate  of  return  to  profits  (or  interest)  over  the  longer 
term.  It  should  be  noted  that  some  recent  studies  have  indicated  that  current 
production  rates  are  much  below  potential  capacity  levels  of  production  and 
operating  rates  are  further  below  capacity  in  recent  years  than  earlier  periods, 
even  before  the  cyclical  weakening  of  1974-75  in  North  America  (Winston, 
1974).  Winston  pointed  out  that  the  capital  stock  on  US  manufacturing  was  idle 
over  75  per  cent  of  the  time,  even  in  the  best  years.  The  availability  of  spare 
capacity  could  permit  some  firms  to  expand  production  and  limit  abnormally 
high  profits  relatively  easily. 

The  levels  of  capital  stock  per  person  employed  are  higher  in  Canada  than  in 
the  United  States,  especially  for  structures.  The  data  for  three  broad  industry 
groups  are  shown  in  Table  8.  The  levels  of  equipment  are  roughly  comparable  in 
agriculture  and  manufacturing  in  the  two  countries,  but  lower  in  Canada  in  the 
non-agricultural,  non-manufacturing  sector.  North  America  is  clearly  much  more 
capital-intensive  than  Europe.  It  is  interesting  that  the  levels  of  machinery  and 
equipment  per  person  employed  are  so  similar,  particularly  when  the  costs  of 
machinery  are  much  higher  relative  to  labour  costs  in  Canada  than  they  are  in 
the  United  States.  It  is  possible  that  some  Canadian  industries  find  it  cheaper  to 
import  and  use  American  machinery  than  to  develop  comparable  equipment 
domestically,  based  on  the  higher  capital  to  labour  costs  in  Canada.  In  light  of 
the  capital-intensive  nature  of  Canadian  production,  it  does  not  seem  appro¬ 
priate  to  class  real  capital  as  a  scarce  factor  of  production  in  this  country. 

In  light  of  the  higher  levels  of  fixed  capital  per  person  employed  in  manu¬ 
facturing  and  the  evidence  on  rates  of  return  to  capital,  it  is  unlikely  that  capital 
in  manufacturing  has  had  any  persisting  benefit  from  the  tariff.  Such  a  long-term 
benefit  could  persist  only  if  high  concentration  ratios  and  significant  barriers  to 
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TABLE  8 

Canada-U.S.  capital  stock  in  U.S.  prices  per  person  employed  in  the 
enterprise  sectors,*  1960  (Relatives,  U.S.  =  100) 


Equipment 

Structures 

Total  Fixed 
Capital 

Agriculture 

103 

156 

122 

Manufacturing 

103 

149 

123 

Other  enterprise 

63 

112 

94 

All  enterprises 

79 

120 

102 

*Relatives  of  the  average  of  gross  and  net  stocks  valued  in  U.S.  prices. 
Enterprise  stocks  exclude  housing,  inventories  and  land,  and  general 
government  and  institutional  fixed  capital. 


SOURCE:  Dorothy  Walters,  Canadian  Income  Levels  and  Growth:  An 
International  Perspective,  Staff  Study  No.  23  for  the  Economic  Council 
of  Canada  (Ottawa:  The  Queen’s  Printer,  1968),  p.  83 


entry  were  also  present  at  the  same  time.  Furthermore,  the  high  cost,  low 
productivity  conditions  that  have  developed  in  Canada  behind  a  domestic  tariff 
would  preclude  entry  into  the  large,  high  income  market  adjacent  in  the  United 
States  and  inhibit  long  runs,  lower  costs,  and  potential  export  sales  there. 

Management  is  the  third  factor  of  production  to  be  considered.  Like  labour, 
and  capital  in  manufacturing,  management  could  benefit  in  the  short  term  from 
the  imposition  of  a  tariff.  Its  potential  benefit  could  be  relatively  greater  than 
the  benefit  to  the  two  other  factors  even  in  the  short  term  for  three  possible 
reasons.  First,  the  two  other  factors  are  fairly  similar  in  Canada  and  the  United 
States  (in  spite  of  a  lower  level  of  formal  education  and  slight  differences  in  age 
and  sex  composition  of  the  labour  force  and  a  higher  share  of  construction  in 
the  total  stock  of  capital).  On  the  other  hand,  there  are  greater  differences  in  the 
age,  training,  and  experience  of  management  in  the  two  countries.  Second,  the 
supply  of  management  in  Canada  can  only  be  increased  at  a  slower  rate  than 
labour  or  capital.  The  latter  two  factors  are  more  readily  available  or  are  less 
fully  utilized  (in  the  case  of  capital),  but  management  requires  more  formal 
training,  or  an  extended  period  of  experience,  which  has  been  emphasized  in 
past  managerial  recruitment  in  Canada.  This  could  make  it  appropriate  to  regard 
management  in  Canada  an  even  more  fixed  and  a  less  variable  factor  of  pro¬ 
duction  than  capital  (Oi,  1962,  for  a  discussion  of  recruiting  and  training 
costs  in  the  fixed-variable  cost  distinction).  Third,  in  relation  to  net  national 
income,  or  total  manufacturing  cost,  managerial  income  is  relatively  minute 
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compared  to  the  returns  to  labour  and  capital.  Many  years  ago,  Marshall 
pointed  out  that  this  was  relevant  to  the  effect  of  a  change  in  the  supply  of 
a  factor  of  production  on  the  extent  of  price  change  of  that  product  (Marshall, 
1920,358). 

The  preceding  discussion  has  suggested  that  the  imposition  of  a  tariff  could 
lead  to  a  short-term  gain  to  the  incomes  of  all  factors  of  production  in  the 
protected  sector.  With  the  degree  of  mobility  of  labour  and  capital  domestically 
and  internationally,  it  seems  unlikely  that  such  gains  could  persist.  However,  the 
small  share  of  managerial  incomes  in  total  cost,  the  long  lag  in  supply  response 
to  be  expected  with  the  emphasis  on  experience  for  promotion  to  management 
ranks,  and  the  extent  of  difference  in  management  backgrounds  in  the  two 
countries  suggest  that  these  gains  could  persist  into  the  longer  term  for  manage¬ 
ment  to  a  greater  degree  than  for  other  factors  of  production. 

4  Some  evidence  on  incomes  and  income  distribution 

Earlier  sections  of  this  study  have  set  out  the  analysis  as  a  basis  of  testing  the 
implications  of  the  Breton-Johnson  model  to  Canadian  commercial  policy.  A 
number  of  important  points  should  be  made  at  this  stage. 

First,  the  distribution  of  national  income  to  labour,  capital,  and  land  are 
strikingly  similar  in  the  United  States,  Canada,  and  the  eight  countries  of  North¬ 
west  Europe  (Denison  1962,  1974;  Denison  and  Poullier,  1967;  Daly,  1968, 
1972a;  Daly  and  Walters,  1967).  Under  these  circumstances,  the  differences  in 
levels  of  real  income  in  relation  to  labour  and  other  factor  inputs  are  bound  to 
be  more  important  than  relative  income  differences.  Second,  differences  in  in¬ 
come  distribution  can  arise  from  a  variety  of  factors  operating  simultaneously, 
and  it  is  not  necessarily  clear  that  tariffs  (Canadian  or  American  or  both)  are  the 
critical  factor  in  any  differences  that  emerge,  especially  if  the  differences  were 
small.  Third,  the  available  data  in  Canada  on  management  are  partial  and  incom¬ 
plete  on  both  the  monetary  and  non-monetary  gains  that  could  potentially 
accrue  from  the  presence  of  tariffs. 

Recognizing  the  importance  of  these  qualifications,  it  nevertheless  seems 
helpful  to  see  how  far  the  analysis  can  be  carried  with  existing  data  and  sources. 

The  information  on  labour  income  is  particularly  important,  primarily  be¬ 
cause  of  the  dominant  role  of  labour  income  in  net  national  income,  both  for 
the  economy  as  a  whole  and  for  the  manufacturing  sector.  Earlier  parts  of  this 
monograph  have  looked  at  the  production  effects  of  tariffs  and  the  differences 
in  the  levels  of  real  output  per  person  employed  between  American  and 
Canadian  manufacturing,  both  in  total  and  for  selected  individual  industries 
within  manufacturing.  This  section  will  look  at  the  levels  and  differentials  in  real 


The  costs  of  tariffs  47 


wages  in  the  manufacturing  sectors  of  the  two  countries^^  (see  Table  9).  After 
staying  in  the  neighbourhood  of  about  80  per  cent  of  the  United  States  level 
during  much  of  the  1950s  and  early  1960s,  there  has  been  a  significant  narrow¬ 
ing  since  about  1966.  From  1963  to  1972,  the  increase  in  American  real  weekly 
earnings  was  under  7  per  cent  or  0.7  per  cent  per  year,  well  under  the  long-term 
increase.  From  1950  to  1966,  for  example,  the  American  annual  rate  of  increase 
had  been  about  2.25  per  cent  per  year  compounded.  For  the  1963  to  1972 
period  in  Canada  the  increase  was  24  per  cent  or  about  2.5  per  cent  per  year, 
identical  with  the  rate  of  increase  from  1950  to  1966.  The  narrowing  in  real 
weekly  earnings  thus  primarily  reflected  a  much  slower  rate  of  increase  in 
average  real  weekly  earnings  in  the  United  States,  rather  than  any  acceleration 
in  Canada.  The  net  result  is  a  narrowing  in  the  gap  to  less  than  half  of  what 
it  had  been  historically,  or  for  the  year  1963,  the  year  used  in  both  the  West 
study  and  the  study  by  Ronald  and  Paul  Wonnacott.  The  gap  is  still  appreciable 
between  Ontario  arid  Quebec  in  relation  to  the  adjacent  states  in  the  North¬ 
eastern  United  States,  and  the  regional  aspects  will  be  considered  further  later 
in  this  chapter. 

This  narrowing  is  even  more  apparent  in  money  wage  differences,  measured 
both  by  average  hourly  earnings  in  manufacturing  and  by  average  annual  labour 
income  in  the  two  countries.  This  has  been  emphasized  by  Harry  Waisglass  and 
by  one  of  the  publications  of  the  Department  of  Labour  in  Ottawa. For  some 
months  during  1974  and  1975,  average  hourly  earnings  were  higher  in  Canada 
than  in  the  United  States.  The  maintenance  of  a  gap  in  weekly  earnings,  while 
it  has  disappeared  in  hourly  earnings,  reflects  shorter  working  hours  in  Canada, 
amounting  to  a  difference  of  about  7  per  cent  in  the  late  1960s  and  early  1970s. 

21  These  estimates  are  based  on  average  weekly  wages  of  production  workers  (referred  to 
as  ‘hourly  rated  wage-earners  only’  in  Statistics  Canada  publications),  deflated  by  the 
consumer  price  index  for  each  country.  An  adjustment  has  been  made  for  a  slight 
difference  in  the  average  level  of  consumer  goods  and  services  in  each  country  in  1965. 
See  Appendix  by  E.C.  West  in  Dorothy  Walters,  Canadian  Income  Levels  and  Growth: 

An  International  Perspective,  Staff  Study  No.  23  for  the  Economic  Council  of  Canada 
(Ottawa:  Queen’s  Printer,  1968),  p.  260. 

22  Notes  for  an  address  to  the  Conference  Board  in  Canada  on  Compensation  in  Canada, 
Toronto,  February  1974,  by  Harry  J.  Waisglass,  Director-General,  Research  and 
Development,  Canada  Department  of  Labour  and  Labour  Canada,  Canadian  Labour 
Income:  Recent  Trends  —  The  Current  Picture  (Ottawa:  Information  Canada,  1974), 
Tables  19  and  22  and  Chart  I  and  K,  pp.  45-6,  50,  and  52. 

23  For  a  discussion  of  the  narrowing  in  the  May  1974  data,  see  the  Toronto  Star, 

September  16,  1974,  pp.  1  and  A2.  A  number  of  newspapers  discussed  such  data  in 
the  context  of  some  leaks  of  the  Economic  Council  study  on  commercial  policy. 
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This  significant  narrowing  in  money  earnings  (on  both  an  hourly  and  weekly 
basis)  while  the  narrowing  in  real  output  per  person  employed  has  been  re¬ 
latively  modest,  was  facilitated  by  much  greater  increases  in  output  per  man 
hour  in  most  of  the  non-manufacturing  industries  in  Canada  than  in  the  United 
States.  In  an  international  trade  context,  these  developments  within  manu¬ 
facturing  have  led  to  a  significant  weakening  in  the  competitive  position  of 
Canadian  manufacturing,  relative  to  the  United  States.  The  more  rapid  increases 
in  labour  costs  per  unit  of  output  and  the  appreciation  of  the  Canadian  dollar 
since  May  1970  are  bound  to  have  a  delayed  effect  on  trade  in  manufactured 
products,  especially  when  wage  settlements  in  Canada  in  1975  have  been  well  in 
excess  of  those  taking  place  in  the  United  States.  In  the  1968-70  period,  the  net 
trade  deficit  in  highly  manufactured  products  as  a  percentage  of  GNP  has  de¬ 
clined  to  about  4  per  cent,  but  has  widened  in  1973-74  (Economic  Council  of 
Canada,  1975,  22). 

However,  for  the  balance  of  payments,  implications  of  these  developments 
have  been  partially  offset  by  high  exports  of  natural  resource  products  and  an 
improvement  in  the  terms  of  trade  during  1973  and  1974,  although  prices  of 
primary  products  have  weakened  with  lower  levels  of  industrial  output  in  many 
of  the  industrialized  countries. 

The  pattern  of  manufacturing  wage  rates,  productivity  differences,  and  ex¬ 
change  rates  in  the  latter  part  of  1975  does  not  appear  to  be  an  equilibrium 
situation.  A  maintenance  of  such  a  small  differential  in  real  weekly  earnings  in 
manufacturing  between  the  two  countries  would  require  a  significant  narrowing 
in  the  persisting  large  productivity  gap,  and  changes  in  commercial  policy  would 
seem  to  be  a  necessary  condition  for  such  a  change.  Further  discussion  of  these 
important  and  interesting  questions  would  take  us  away  from  our  main  theme. 

Real  incomes  of  those  employed  in  manufacturing  in  Canada  are  lower  than 
in  adjacent  regions  in  the  United  States,  primarily  because  of  the  presence  of 
tariffs  on  manufactured  products,  and  some  narrowing  in  the  productivity  gap 
seems  necessary  and  desirable  if  the  recent  narrowing  in  real  earnings  is  to  be 
sustained. 

Turning  to  the  rate  of  return  of  capital,  it  is  of  interest  that  the  rates  of 
return  to  real  capital  (including  both  corporate  profits  taxes  in  addition  to  the 
private  return)  are  no  higher  in  Canada  than  in  the  United  States.  Glenn  Jenkins 
estimated  the  gross  average  real  rate  of  return  at  9.5  per  cent  over  the  period 


24  See  ^XdiXhXic?,  Cdindiddi,  Aggregate  Productivity  Measures,  1946-1972  (Ottawa:  Informa¬ 
tion  Canada,  1974),  pp.  22-3  and  49-51;  Statistics  Canada  Daily,  April  7,  1975,  pp.  3-4 
and  unpublished  worksheets  from  Statistics  Canada. 
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TABLE  9 


Real  average  weekly  earnings  in  manufacturing, 
production  workers,  Canada  and  United  States 
(U.S.  constant  dollars  1961  =  100) 


Year 

Canada 

($) 

United  States 

($) 

Canada 

U.S. 

(%) 

1950 

55.70 

72.54 

76.8 

1 

56.40 

72.89 

77.4 

2 

60.10 

75.63 

79.5 

3 

63.36 

78.83 

80.4 

4 

64.33 

78.50 

81.9 

5 

66.44 

84.58 

78.6 

6 

68.75 

86.67 

79.3 

7 

69.27 

86.80 

79.8 

8 

69.70 

85.62 

81.3 

9 

72.34 

90.62 

79.8 

1960 

73.31 

90.72 

80.8 

1 

74.97 

92.34 

81.2 

2 

76.37 

95.42 

80.0 

3 

77.73 

97.29 

79.9 

4 

79.71 

99.30 

80.3 

5 

81.52 

101.92 

80.0 

6 

82.84 

103.54 

80.0 

7 

85.51 

102.96 

83.0 

8 

87.20 

105.34 

82.8 

9 

89.64 

105.64 

84.9 

1970 

92.93 

102.95 

99.3 

1 

98.25 

105.17 

93.4 

2 

102.61 

110.65 

92.7 

3 

102.33 

111.58 

91.7 

4 

102.26 

106.79 

95.8 

SOURCES:  Bureau  of  Labor  Statistics,  United  States 
Department  of  Labor,  Handbook  of  Labor  Statistics, 
various  years;  Statistics  Canada,  Lb-ices  and  Price 
Indexes,  various  years;  and  Statistics  Canada,  Review 
of  Manhours  and  Hourly  Earnings  and  Employ?nent, 
Earnings  and  Hours,  various  years 
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1965-69  in  Canada,  while  the  comparable  rate  was  10.4  per  cent  in  the  United 
States  (Jenkins,  1972;  Stockfish,  1969)^^  This  result  is  in  line  with  the  analysis 
of  the  last  section,  that  no  long-term  difference  in  return  to  capital  was  to  be 
expected  as  long  as  there  was  relatively  easy  entry  for  new  firms  and  products, 
expecially  when  stocks  of  real  capital  assets  were  relatively  high  compared  with 
the  United  States,  in  relation  to  both  employment  and  output. 

In  summary,  it  seems  inappropriate  to  consider  labour,  capital,  or  natural 
resources  as  scarce  factors  of  production  over  the  longer  term  in  an  international 
context,  either  in  the  present  situation  of  persisting  tariff  and  non-tariff  barriers, 
or  in  a  situation  of  free  trade  or  lower  tariffs.  For  these  factors  of  production 
there  seems  no  basis  for  concluding  that  the  long-term  effects  of  tariffs  would  im¬ 
prove  their  real  income  position.  Historically,  the  only  areas  where  Canada  has 
tended  to  be  relatively  short  of  resources  have  been  in  certain  key  areas  of  human 
capital  —  highly  educated  manpower  and  managerial  training  and  expertise.  The 
importance  of  this  group  in  company  performance,  in  spite  of  their  small  size  (as 
measured  by  numbers  or  income  shares),  has  already  been  discussed  and  em¬ 
phasized.  It  is  also  of  importance  that  the  proportion  of  the  young  people 
obtaining  advanced  education,  especially  in  relation  to  business,  is  still  well 
below  the  United  States  in  spite  of  increased  expenditures  on  education  over  the 
last  two  decades.  The  educational  level  of  the  total  labour  force  will  change  only 
very  gradually  since  it  will  take  some  years  for  the  existing  labour  force  with 
lower  educational  levels  to  be  replaced  by  younger  persons  with  more  education. 

In  what  respects  could  the  managers  in  domestic  manufacturing  (both 
foreign-owned  and  Canadian-owned)  benefit  by  the  presence  of  tariffs  in 
Canada?  There  are  only  three  ways  that  such  benefits  could  arise  —  in  the  form 
of  higher  incomes,  in  the  form  of  a  larger  number  of  managerial  jobs  in  manu¬ 
facturing  or  greater  responsibility  in  decision-making,  or  in  the  form  of  less 
competitive  pressure.  Each  of  these  possible  forms  of  benefit  will  be  explored, 
even  though  the  information  is  fragmentary  and  suggestive  rather  than  compre¬ 
hensive  and  conclusive. 

The  data  on  incomes  do  not  support  the  possibility  of  any  financial  gain  to 
managers  in  Canada,  although  no  separate  data  for  management  in  manu¬ 
facturing  for  the  two  countries  have  been  found.  Although  N.V.  Chapman  and 
Associates  survey  executive  salaries  regularly  in  Canada,  they  have  not  made  a 

25  Similar  conclusions  had  been  reached  for  an  earlier  period  using  a  different  measure  of 
return  to  capital  (namely  corporate  profits  after  taxes  plus  interest  paid)  in  relation  to 
sales  and  assets  in  the  non-financial  corporate  sector  by  industry  in  work  done  for  the 
Royal  Commission  in  Banking  and  Finance.  See  D.J.  Daly,  ‘Corporation  Finance,’ 
mimeo  (Ottawa,  December  1963).  This  conclusion  also  appUed  to  individual  industries 
within  manufacturing. 


The  costs  of  tariffs  5 1 


full  comparison  with  the  United  States.  The  available  data  indicate  that  the 
salary  gap  between  executive  positions  in  the  two  countries  is  somewhat  wider 
than  it  is  for  salaried  workers  or  for  the  economy  as  a  whole.  A  study  by  Duncan 
Campbell  concludes  that:  ‘In  general  the  work  done  to  date  by  a  variety  of 
associations  and  organizations  that  conduct  pretty  extensive  executive  com¬ 
pensation  surveys  indicate  that  the  Canadian  senior  manager  or  executive  earns 
somewhere  between  65%  and  85%  of  his  U.S.  counterpart  ...  The  mean  is  of  the 
order  of  75%  for  all  senior  employees  across  all  sizes  of  organizations.’ 
(Campbell,  1971).^^  Since  there  is  no  way  of  ensuring  that  the  qualifications  of 
those  surveyed  were  comparable,  the  income  differences  could  be  a  mixture  of 
quality  and  price  differences.  The  evidence  suggests,  however,  that  any  gain  from 
the  presence  of  tariffs  probably  does  not  accrue  in  a  financial  form. 

Another  form  in  which  managers  could  benefit  from  the  tariff  is  in  the  form 
of  relatively  more  managerial  type  jobs  than  would  otherwise  exist.  Since  the 
managerial  group  is  small  and  census  data  are  not  broken  down  by  industry  in 
Canada,  this  cannot  be  assessed  directly.  However,  in  this  chapter,  it  was  pointed 
out  that  there  are  relatively  more  plants  (some  of  which  are  less  than  optimum 
size)  in  some  industrial  sectors  in  Canada  than  in  the  United  States,  relative  to 
the  respective  domestic  markets.  This  is  reflected  in  smaller  average  plant  size  in 
Canada  (Eastman  and  Stykolt,  1967;  Scherer,  1973,  135).  Company  sizes  in 
manufacturing  are  also  smaller  on  average,  with  fewer  plants  per  company  in 
Canada  than  in  the  United  States  (Rosenbluth,  1957,  Ch.  iv;  Caves,  1975).  These 
differences  in  company  and  plant  sizes  are  presumably  related  to  relatively  more 
management  positions  in  Canada,  although  the  evidence  is  admittedly  indirect 
rather  than  direct.  It  should  also  be  noted  that  the  pattern  of  a  relatively  large 
number  of  small  plants  in  individual  manufacturing  industries  in  the  United 
States  is  not  observable  in  Canada  to  anything  like  the  same  extent.  In  a  large 
market  like  the  United  States,  it  is  possible  for  a  small  plant  to  be  quite  efficient 
and  profitable,  producing  and  selling  a  limited  range  of  parts  or  components  to 
larger  firms  in  the  same  broad  industry.  However,  the  much  smaller,  protected 
Canadian  market  is  too  small  to  absorb  longer  runs  of  a  few  product  items.  Under 
free  trade,  it  is  possible  that  many  more  small  firms  and  plants  would  develop  in 
Canada  to  serve  the  whole  North  American  market  and  market  size  would  cease 
to  be  a  significant  limiting  factor  as  it  has  been.  However,  the  availability  of  the 
managerial  and  scientific  manpower  could  then  become  even  more  critical. 

26  This  is  gross  earnings  before  tax.  The  marginal  tax  rates  under  the  personal  income  tax 
are  higher  in  Canada  than  in  the  United  States,  after  considering  taxes  at  both  the 
federal  and  provincial  (or  state)  levels,  especially  in  the  $20,000  income  range.  The 
American  split  income  provision  and  different  treatment  of  housing  and  various  tax 
credits  are  important  in  this  difference  (Daly,  1970). 
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A  third  form  in  which  management  in  Canada  could  benefit  from  the  tariff 
would  be  in  the  form  of  more  leisure  and  less  competitive  pressure,  a  possibility 
raised  by  Harry  Johnson.  Although  this  is  a  plausible  hypothesis  consistent  with 
other  material,  there  does  not  seem  to  be  any  information  or  evidence  to  test  the 
possibility  in  any  depth.  It  is  an  area  for  further  study  and  research. 

To  summarize,  the  above  analysis  of  the  tariff  corresponds  fairly  well  with 
Johnson’s  model  from  his  analysis  of  the  developing  countries.  It  has  clearly  led 
to  a  lower  level  of  net  national  income  per  person  employed,  higher  prices  for 
manufactured  products  to  the  consumer,  and  lower  real  incomes  to  the  workers 
in  manufacturing  in  the  long  although  not  necessarily  in  the  short  term.  Any 
benefits  in  the  long  term  can  accrue  only  to  the  managerial  group,  although 
presumably  in  the  form  of  more  employment  opportunities,  more  leisure,  and 
less  competitive  pressure.  The  lessened  competitive  pressure  can  occur  in  the 
form  of  less  price  competition  and  less  pressure  to  innovate  or  adopt  new  tech¬ 
nology  (as  will  be  developed  further  in  Chapter  5).  As  managers  have  incomes 
above  the  average  income  earner  and  the  incidence  of  the  tariff  is  regressive  by 
income  group,  this  implies  that  the  costs  fall  on  lower  income  groups  and  the 
non-financial  benefits  accrue  to  those  with  above  average  incomes.  As  has  al¬ 
ready  been  mentioned,  the  data  suggest  that  managers  have  had  less  formal 
training  to  carry  out  their  managerial  functions  and  have  moved  into  middle  and 
senior  levels  of  management  later  in  their  professional  careers  than  in  the  United 
States. 

In  an  excellent  recent  study  of  equality  and  efficiency,  Arthur  Okun  ex¬ 
presses  a  willingness  to  give  up  some  gains  in  efficiency  and  total  output  to  gain 
additional  equality  (Okun,  1975).  However,  the  effects  of  tariffs  on  Canada 
clearly  involve  costs  in  efficiency  borne  largely  by  consumers  and  urban  workers 
while  the  long-term  benefits  accrue  primarily  to  a  relatively  small,  high  income 
group.  Such  results  are  adverse  on  both  efficiency  and  equality  criteria. 

This  raises  the  question  of  how  a  small  minority  has  been  able  to  benefit  from 
government  economic  policies  in  a  democracy.  Partly  it  is  a  matter  of  in¬ 
sufficient  understanding  by  the  general  public  and  affected  groups  of  the  costs 
and  benefits  of  tariffs.  However,  it  is  also  true  that  the  costs  of  tariffs  as  esti¬ 
mated  in  the  study  by  Ronald  and  Paul  Wonnacott  for  1963  and  by  Ronald 
Wonnacott  for  1974  are  large  in  relation  to  GNP,  but  the  costs  are  widely  spread 
and  are  not  dramatic  per  adult  consumer  or  per  worker  in  manufacturing.  It  is 
not  worth  a  lot  of  time  for  an  individual  consumer  or  urban  worker  to  write  his 
Member  of  Parliament,  a  cabinet  minister,  or  a  civil  servant  about  the  tariff. 
However,  it  could  be  quite  important  for  a  middle-level  or  senior  manager  to 
take  an  active  interest  in  protecting  the  existing  corporate  strategy  and  his 
personal  function  in  a  protected  environment.  This  interpretation  is  consistent 
with  recent  work  on  the  economic  theory  of  democracy  (Downs,  1957).  The 


The  costs  of  tariffs  53 


notion  that  government  regulation  in  other  fields  usually  ends  up  protecting  the 
producer  rather  than  the  consumer  has  been  well  documented  (Stigler,  1971; 
Jordan,  1972). 

The  implications  of  these  notions  for  decision-making  in  Canada  would  be 
worth  further  study,  incorporating  material  by  John  Porter  and  Wallace  Clement 
on  elites,  and  Robert  Presthus  on  elites  in  Canada  and  the  United  States  (Porter, 
1965;  Clement,  1975;  Presthus,  1973). 

REGIONAL  DISTRIBUTION  OF  THE  TARIFF 

The  primary  interest  of  this  study  is  the  influence  of  tariffs  on  real  national 
income  per  person  employed  and  per  capita;  little  attention  is  being  given  to  the 
movement  of  resources  between  countries  and  regions.  This  section  shifts  from 
the  earlier  concern  about  tariffs  as  an  illustration  of  economic  nationalism  in 
Canada-United  States  income  differences  to  the  regional  implications  of  the 
presence  of  tariffs  and  the  possible  effects  of  their  removal. 

Before  considering  the  role  of  tariffs  in  regional  disparities,  it  should  be  noted 
that  economists  and  statisticians  have  thus  far  been  much  less  successful  in 
explaining  the  main  factors  that  have  contributed  to  the  persisting  inter-regional 
income  differences  within  Canada,  whether  on  a  per  person  employed  or  a  per 
capita  basis.  A  number  of  studies  have  described  the  size  of  income  differences 
and  some  important  factors  have  been  identified,  but  the  degree  of  real  under¬ 
standing  is  still  limited  and  progress  has  been  slow  in  spite  of  more  professional 
resources  and  more  regional  data.^^  The  lack  of  understanding  of  the  reasons  for 
persisting  regional  income  disparities  is  bound  to  affect  policies  proposed  and 
adopted  to  deal  with  these  disparities. 

These  comments  on  the  regional  distribution  of  tariffs  will  follow  the  same 
order  as  the  earlier  discussion  at  the  national  level. 

The  level  of  prices  of  manufactured  goods  is  higher  in  Canada  because  of 
Canadian  tariffs,  both  relative  to  prices  of  manufactured  goods  in  the  United 
States  and  other  goods  and  services  within  Canada.  Prices  of  manufactured  goods 
would  decline  if  Canadian  tariffs  were  reduced,  falling  more  in  line  with  prices  of 
the  United  States  or  any  other  low-cost  supplier,  and  prices  of  manufactured 
products  would  drop  relative  to  prices  of  services  and  food.  Such  a  result  would 
occur  irrespective  of  whether  the  Canadian  tariffs  were  reduced  on  a  unilateral, 
bilateral,  or  multilateral  basis.  There  is  no  reason  to  expect  the  relative  price 
declines  in  manufactured  products  to  be  any  different  from  one  region  to 
another. 

27  Earlier  staff  studies  by  Isabel  Anderson,  S.E.  Chernick,  and  Frank  Denton  for  the 

Economic  Council  of  Canada  illustrate  some  of  the  work  done  during  the  1960s. 
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Ronald  Shearer  has  made  an  estimate  of  the  direct  gains  of  a  North  Atlantic 
free  trade  area  to  the  residents  of  British  Columbia  of  5.5  per  cent  of  personal 
income  (Shearer,  Young  and  Munro,  1973,  201).  This  is  much  less  than  the 
Wonnacott-Wonnacott  estimate  in  the  1967  volume  or  the  revised  estimate  by 
Ronald  Wonnacott  in  the  1975  volume  for  the  Economic  Council  of  Canada.  In 
explanation  of  the  smaller  relative  size  of  the  British  Columbia  estimates  than 
for  Canada,  Shearer  points  out  that  the  dislocations  and  adjustments  (as  well  as 
the  gains)  would  be  smaller  in  British  Columbia  than  in  Ontario  and  Quebec: 
‘North  Atlantic  free  trade  would  raise  incomes  in  the  industrialized  regions  of 
Canada  relative  to  incomes  in  areas  like  British  Columbia.  Free  trade  would  be 
less  of  a  stimulus  to  economic  expansion  in  British  Columbia  than  in  the  indus¬ 
trialized  central  part  of  the  country.’  (Shearer,  Young,  and  Munro,  1973,  203). 

The  estimate  considers  the  costs  to  consumers,  costs  to  producers,  effects  of 
lower  tariffs  in  other  countries  on  export  industries  in  British  Columbia,  and 
internal  redistributions  within  Canada,  and  the  qualifications  to  the  estimates  are 
emphasized.  Surprisingly,  however,  there  is  no  discussion  of  the  changed  produc¬ 
tion  conditions  associated  with  the  presence  of  or  removal  of  tariffs,  and  no 
allowance  for  this  is  made  in  the  quantitative  sections  (Shearer,  Young,  and 
Munro,  1973,  179-82,  202).  It  is  unlikely  that  this  could  be  relatively  as 
important  in  British  Columbia  as  in  central  Canada,  but  the  omission  is  striking, 
bearing  in  mind  the  care  that  had  gone  into  the  theoretical  sections  and  industry 
descriptions. 

As  discussed  earlier,  the  existence  of  the  tariff,  even  at  lower  rates,  was 
reflected  in  the  lower  levels  of  output  per  person  employed  in  Canadian  manu¬ 
facturing  as  compared  with  those  in  the  United  States.  These  lower  levels  of 
productivity  were  particularly  relevant  to  a  consideration  of  manufacturing, 
which  is  heavily  concentrated  in  Ontario  and  Quebec. 

A  related  aspect  of  this  productivity  gap  is  the  lower  level  of  real  weekly 
earnings  in  Ontario  and  Quebec  than  in  the  adjacent  states  in  the  northeastern 
United  States. This  can  be  seen  in  Table  10  for  Ontario  and  Table  11  for 


28  There  are  twenty  states  within  400  miles  of  the  manufacturing  belt  in  Ontario  between 
Windsor  and  Cornwall,  whose  personal  income  and  population  will  be  examined  in 
considering  the  market  potential  under  free  trade  later  in  this  section.  The  six  most 
populous  industrialized  states  in  that  region  are  Illinois,  Indiana,  Michigan,  New  York, 
Ohio,  and  Pennsylvania.  Average  weekly  earnings  in  those  states  have  been  combined 
to  make  a  weighted  average  with  fixed  weights  with  the  number  of  employees  in  1961 
as  a  base.  The  United  States  consumer  price  index  was  used  to  deflate  average  weekly 
earnings  to  these  six  states,  and  the  Canadian  index  was  used  for  Ontario.  This  pro¬ 
cedure  assumes  that  the  purchasing  power  of  $1  in  income  in  Ontario  was  equal  to  $1 
in  income  in  the  United  States.  From  the  price  comparisons  at  the  national  level,  done 
by  Statistics  Canada  in  1965,  this  is  probably  not  inappropriate. 
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Quebec.  In  the  early  1950s,  the  earnings  level  in  Ontario  was  about  25  percent 
lower  than  in  the  adjacent  northeastern  states,  and  the  gap  had  narrowed  to 
about  half  that  early  in  the  1970s.  In  Quebec,  the  gap  has  always  been  greater, 
about  35  per  cent  in  1950  and  narrowing  to  about  25  per  cent  in  1972.  Thus  the 
Ontario  gap  has  been  smaller  during  the  last  twenty-five  years  or  so,  and  has 
narrowed  more  in  recent  years  than  in  Quebec. 

It  might  be  noted  that  the  gaps  shown  in  Tables  10  and  1 1  are  wider  in  recent 
years  for  Ontario  and  Quebec  relative  to  adjacent  states  than  the  differences  for 
total  manufacturing  at  the  national  level  shown  in  Table  9  earlier.  The  north¬ 
eastern  states  have  always  had  weekly  earnings  in  manufacturing  above  the 
United  States  national  average.  In  1950,  average  weekly  earnings  of  production 
workers  in  these  states  had  been  about  6  per  cent  above  the  national  average, 
and  by  1972  the  difference  had  widened  to  almost  12  per  cent. 

Average  weekly  earnings  in  current  dollars  are  shown  in  Table  12  for  the  five 
regional  groupings  which  have  been  considered  in  this  study.  As  can  be  seen, 
Ontario  by  1972  had  weekly  earnings  almost  equal  to  the  United  States  national 
average,  but  still  below  the  adjacent  states  in  the  northeast.  Quebec  is  still 
appreciably  below  both  the  adjacent  states  and  the  American  national  average. 

A  view  of  the  tariff  frequently  held  in  most  regions  of  Canada  is  that  indi¬ 
viduals  in  the  Prairies,  British  Columbia,  and  the  Maritimes  bear  the  cost  of 
higher  prices,  but  that  labour  in  Ontario  and  Quebec  benefit.  The  data  and 
analysis  above,  for  Canada  and  Ontario  and  Quebec,  indicate  that  real  wages  are 
lower  than  in  the  adjacent  parts  of  the  United  States,  although  the  gap  has  begun 
to  narrow  since  about  1966.  Important  in  these  real  wage  differences  are  the 
differences  in  real  output  per  person  employed  at  the  national  level,  and  the  role 
that  tariffs  and  non-tariff  barriers  to  trade  have  played  in  the  performance  of 
Canadian  manufacturing. 

What  would  the  elimination  or  further  reductions  in  tariffs  in  both  Canada 
and  the  United  States  (either  bilaterally  or  as  part  of  a  multilateral  settlement) 
do  to  the  remaining  real  wage  differences?  It  would  certainly  require  greater 
adjustments  within  Canada  than  within  the  United  States,  reflecting  the  greater 
potential  gains  to  Canada  than  to  the  United  States, and  the  large  gap  shown  in 
the  data  from  the  study  by  E.C.  West  included  in  Table  3.  However,  earlier 
interviews  suggest  that  the  adjustments  on  the  production  side  are  not  that 
difficult,  given  the  willingness  on  the  part  of  management  to  make  the  adjust¬ 
ment.  Basically  what  is  required  is  a  rationalization  of  production  through  drop¬ 
ping  low  margin  items,  frequently  involving  short  runs.  The  same  labour  and 


29  The  estimate  of  the  gains  to  Canada  in  1963  was  10.5  per  cent  of  GNP,  while  the 
estimate  of  the  gain  to  the  United  States  was  expected  to  be  well  under  1  per  cent  of 
GNP  (Wonnacott  and  Wonnacott,  1967,  301). 
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TABLE  10 


Real  average  weekly  earnings  in  manufacturing,  production 
workers,  Ontario  and  six  northeastern  States 
(U.S.  constant  dollars,  1961  =  100) 


Year 

Ontario 

($) 

Six  N.E.  States 
($) 

Ontario 

Six  N.E.  States 
(%) 

1950 

57.96 

76.83 

75.44 

1 

58.57 

77.64 

75.44 

2 

62.46 

80.56 

77.53 

3 

65.78 

84.73 

77.63 

4 

66.62 

84.18 

79.14 

5 

68.98 

91.02 

75.79 

6 

71.42 

93.55 

76.34 

7 

72.13 

93.40 

77.23 

8 

72.40 

91.71 

78.94 

9 

75.71 

98.10 

77.18 

1960 

76.58 

98.23 

77.96 

1 

78.45 

99.46 

78.88 

2 

80.01 

103.09 

77.61 

3 

81.66 

205.49 

77.41 

4 

83.82 

108.41 

77.32 

5 

85.99 

111.75 

76.95 

6 

86.54 

112.53 

76.90 

7 

88.02 

110.92 

79.35 

8 

91.07 

114.39 

79.61 

9 

93.59 

114.59 

81.67 

1970 

97.67 

115.55 

84.53 

1 

103.32 

115.92 

89.07 

2 

107.51 

123.39 

87.12 

3 

108.00 

125.01 

86.39 

SOURCES:  Bureau  of  Labor  Statistics,  United  States  Department  of 
Labor,  Employment  and  Earnings,  States  and  Areas,  various  years; 
Statistics  Canada,  Prices  and  Price  Indexes,  various  years;  and 
Statistics  Canada,  Review  of  Manhours  and  Hourly  Earnings  and 
Employment,  Earnings  and  Hours,  various  issues 


capital  can  produce  much  larger  outputs  if  long  runs  rather  than  short  runs  are 
produced,  and  the  experience  in  Canada  under  the  Canada-United  States  auto 
agreement  and  the  experience  under  the  Common  Market  and  EFTA  regional 
arrangements  for  free  trade  in  industrial  products  illustrate  the  realism  of  that 
analysis.  Although  it  is  apparently  not  profitable  for  individual  firms  and  industries 
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TABLE  11 


Real  average  weekly  earnings  in  manufacturing,  production 
workers,  Quebec  and  six  Northeastern  States 
(U.S.  constant  dollars,  1961  =  100) 


Year 

Quebec 

($) 

Six  N.E.  States 
($) 

Quebec 

Six  N.E.  States 

(%) 

1950 

51.57 

76.83 

67.12 

1 

52.06 

77.64 

67.05 

2 

55.52 

80.56 

68.92 

3 

58.32 

84.73 

68.83 

4 

59.19 

84.18 

70.31 

5 

60.98 

91.02 

67.00 

6 

63.29 

93.55 

67.65 

7 

60.07 

93.40 

64.31 

8 

63.43 

91.71 

69.16 

9 

65.35 

98.10 

66.62 

1960 

66.75 

98.23 

67.95 

1 

68.32 

99.46 

68.68 

2 

69.69 

103.09 

67.60 

3 

70.58 

105.49 

66.91 

4 

72.23 

108.41 

66.63 

5 

73.20 

111.75 

65.50 

6 

75.63 

112.53 

67.21 

7 

76.96 

110.92 

69.38 

8 

79.38 

114.39 

69.39 

9 

81.33 

114.59 

70.97 

1970 

83.67 

115.55 

72.41 

1 

87.31 

115.92 

75.32 

2 

89.74 

123.39 

72.43 

3 

89.32 

125.01 

71.45 

SOURCES:  Bureau  of  Labor  Statistics,  United  States  Department 
of  Labor,  Employment  and  Earnings,  States  and  Areas,  various 
years;  Statistics  Canada,  Prices  and  Price  Indexes,  various  years; 
and  Statistics  Canada,  Review  of  Manhours  and  Hourly  Earnings 
and  Employment,  Earnings  and  Hours,  various  issues 


in  Canada  to  specialize  in  the  environment  of  existing  tariff  structures,  it  would 
be  essential  to  specialize  and  narrow  the  cost  and  productivity  differences  under 
free  or  freer  trade.  The  reductions  in  tariff  rates  on  capital  goods  and  intermediate 
productions  and  the  related  specialization  in  domestic-supplying  industries  would 
lead  to  reductions  in  costs  of  purchased  materials,  both  domestic  and  imported. 
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TABLE  12 


Average  weekly  earnings  in  manufacturing,  production  workers,  1972, 
current  dollars  selected  regions,  Canada  and  United  States 


Current  dollars, 
domestic  currencies 

U.S.  =  100 

Quebec 

$125.79  Can. 

81.32 

Canada  average 

141.47  Can. 

91.45 

Ontario 

150.32  Can. 

97.17 

United  States  average 

154.69  U.S. 

100.00 

Northeastern  States 
(weighted  average,  6  largest) 

172.50  U.S. 

111.51 

SOURCES;  Bureau  of  Labor  Statistics,  United  States  Department  of 
Labor,  Employment  and  Earnings,  States  and  Areas,  various  years; 

Statistics  Canada,  Prices  and  Price  Indexes,  various  years;  and  Statistics 
Canada,  Review  of  Manhours  and  Hourly  Earnings  and  Employment, 

Earnings  and  Hours,  various  issues 

What  would  the  market  outlets  be  for  the  increased  output  of  manufactured 
products  from  Ontario  and  Quebec  plants?  Unquestionably,  an  important  part 
of  that  output  could  most  easily  be  sold  in  the  adjacent  states  of  the  north¬ 
eastern  United  States.  Within  a  400-mile  radius  of  the  manufacturing  belt  from 
Windsor  to  Cornwall  there  are  twenty  states,  many  of  them  densely  populated 
and  high  income  areas. In  1970,  that  region  contained  104  million  people  and 
the  level  of  non-farm  personal  income  in  1972  was  just  under  $500  billion  (u.S. 
Dept,  of  Commerce,  1973).  This  is  roughly  five  times  the  total  Canadian  popula¬ 
tion  at  that  time,  and  more  than  six  times  the  total  Canadian  level  of  non-farm 
personal  income  of  1972  (Statistics  Canada,  1974,  18,  21).^^  A  400-mile  radius 
would  locate  these  states  within  a  reasonable  overnight  truck  drive  from  the 
manufacturing  centres  of  Ontario.  The  same  distance  would  be  applicable  if  the 
region  were  used  as  a  source  of  supply  of  components,  professional  advice, 
managerial  expertise,  etc.  A  Canadian  plant  would  need  only  to  penetrate 
a  number  of  adjacent  states  to  have  a  market  comparable  to  a  much  more 


30  The  twenty  states  included  are  Maine,  New  Hampshire,  Vermont,  Massachusetts,  Rhode 
Island,  Connecticut,  New  York,  New  Jersey,  Pennsylvania,  Delaware,  Maryland,  District 
of  Columbia,  Michigan,  Ohio,  Indiana,  Illinois,  Wisconsin,  Virginia,  West  Virginia,  and 
Kentucky.  There  are  some  differences  in  personal  income  per  capita  within  this  group, 
with  parts  of  New  England  and  the  area  south  and  west  of  Washington,  D.C.,  being 
below  the  regional  average. 

31  The  level  of  non-farm  personal  income  in  1972  was  $80.2  billion  compared  with 
$498.8  billion  in  the  twenty  northeastern  states  in  the  same  year. 
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heterogeneous  and  scattered  domestic  market  with  typically  lower  average 
incomes  domestically. 

Quebec  is  not  quite  as  well  situated  as  Ontario  in  relation  to  these  states.  The 
states  of  Delaware,  Indiana,  Illinois,  Kentucky,  Maryland,  Michigan,  Ohio, 
Virginia,  West  Virginia,  Wisconsin,  and  the  District  of  Columbia  are  all  more 
than  400  miles  away.  The  nine  states  within  400  miles  had  a  population  of  49 
million  (well  above  the  Canadian  total  but  less  than  half  that  of  the  20  states 
within  400  miles  of  Ontario)  and  a  total  of  non-farm  personal  income  of  $245 
billion  in  1972  (U.S.  Dept,  of  Commerce,  1973^,  1-48;  1973Z),  32-3).  On  the  other 
hand,  Quebec  does  have  a  lower  wage  level  than  Ontario,  well  below  the  average 
of  the  adjacent  states,  and  thus  can  be  a  source  of  industrial  location  for  low 
wage  industries,  if  higher  wage  industries  do  not  locate  there. 

The  presence  of  tariffs  and  non-tariff  barriers  to  the  flow  of  trade  in  manu¬ 
factured  products  has  important  implications  for  Ontario  and  Quebec  manu¬ 
facturing.  It  is  not  just  the  presence  of  tariffs  in  the  United  States  that  limits 
exports  or  reduces  the  prices  to  potential  exporters  who  have  to  absorb  the 
American  tariff  to  sell  there,  a  point  that  most  Canadians  accept.  The  presence 
of  a  Canadian  tariff  encourages  higher  prices  for  manufactured  products  and 
high  cost,  low  productivity  within  domestic  manufacturing.  Even  if  American 
tariffs  were  eliminated,  the  continuance  of  Canadian  tariffs  would  permit  a 
continuance  of  high  domestic  costs  and  domestic  producers  would  not  be 
sufficiently  competitive  in  the  United  States  market.  Finally,  an  important  long¬ 
term  result  of  free  trade  would  be  a  further  increase  in  real  income  to  the  urban 
worker  in  Ontario  and  Quebec. 

These  conclusions  are  similar  to  those  arrived  at  by  Ronald  and  Paul 
Wonnacott  on  location  pressures  in  a  free  trade  area. 

There  is  a  central  industrial  heartland  in  the  North  American  continent.  This 
may  be  roughly  defined  by  drawing  a  triangle  from  Chicago  to  the  West  of 
Boston  and  Washington,  the  two  terminal  points  of  the  band  of  heaviest  indus¬ 
trial  activity  along  the  eastern  seaboard  ...  This  ‘North  American  Triangle’  repre¬ 
sents  only  slightly  more  than  five  percent  of  the  area  of  the  United  States,  and 
about  two  and  one  half  percent  of  the  area  of  the  North  American  continent. 
Nevertheless,  approximately  thirty  percent  of  the  population  of  Canada  and  the 
United  States  is  in  this  area  ...  This  area  includes  only  a  small  Canadian  sec¬ 
tion  —  the  southernmost  strip  of  southwestern  Ontario.  Toronto  and  Montreal 
lie  just  to  the  north. 

In  terms  of  many  of  the  location  influences  considered  [earlier],  it  is  a 
superior  region  for  several  reasons.  It  is  the  area  of  heaviest  central  location  of 
industry;  as  a  consequence,  it  is  attractive  both  for  firms  that  may  be  drawn  by 
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external  economies  to  concentrations  of  firms  in  their  own  industry  and  for 
firms  seeking  best  sources  of  a  wide  variety  of  manufactured  supplies.  Because  it 
is  the  area  of  heaviest  industrialization,  it  is  also  the  area  of  greatest  con¬ 
centration  of  employment  and  income.  Firms  seeking  rich  markets  find  it  attrac¬ 
tive  as  a  consequence  ...  The  concentration  of  markets  in  this  area  along  with  its 
fairly  central  location  together  ensure  that  this  region  is  one  of  the  best  areas 
from  which  to  service  North  American  markets  at  minimum  transport  costs. 
These  advantages  have  allowed  firms  in  this  area,  competing  with  firms  less 
favorably  situated  elsewhere,  to  pay  higher  wages  ... 

The  same  reasons  that  make  the  regions  in  this  triangle  most  attractive  also 
make  the  regions  that  are  adjacent  to  them  the  next  most  attractive  location. 
Hence,  the  next  most  favored  areas  are  the  Canadian  provinces  of  Ontario  and 
Quebec,  lying  along  the  northern  border  of  this  triangle  (Wonnacott  and 
Wonnacott,  1967,  146,  147,  151). 

On  the  basis  of  the  various  criteria  and  the  relative  wage  levels  and  exchange 
rate  of  the  1960s,  they  conclude  that:  ‘The  Canadian  industrial  complex  in  the 
Windsor-Quebec  City  area  would  be  very  favorably  situated  for  expansion  in 
most  industrial  sectors  in  the  event  of  free  trade.  The  implication  is  that  the 
long-run  process  of  international  adjustment  would  involve  some  rise  in 
Canadian  wages  relative  to  U.S.  wages  or  an  appreciation  of  the  Canadian  dollar 
or  both’  (Wonnacott  and  Wonnacott,  1967,  163). 

It  is  interesting  that  this  conclusion  published  in  1967  has  been  partially 
realized  already,  with  the  narrowing  in  real  wage  differences  shown  in  Tables  10 
and  1 1  earlier,  and  the  appreciation  of  the  Canadian  dollar  since  it  was  permitted 
to  float  in  June  1970.  How  much  of  these  changes  are  a  reflection  of  the  tariff 
reductions  made  under  the  Kennedy  Round  (and  since  implemented)  and  the 
Canada-United  States  automotive  agreement,  and  how  much  is  attributable  to 
other  factors,  is  difficult  to  disentangle. 

Some  earlier  studies  of  the  Canadian  tariff  have  concluded  that  the  tariff 
encouraged  a  larger  population  in  Ontario  and  Quebec,  although  recognizing  that 
it  involved  lower  real  incomes  per  capita.  Historically,  Canadian  population 
movements  internationally  were  dominated  by  an  inflow  of  immigrants  from 
Europe  (and  from  other  continents  in  more  recent  years)  and  an  outflow  to  the 

32  John  Dales,  The  Protective  Tariff  in  Canada’s  Development  (Toronto:  University  of 
Toronto  Press,  1966)  discusses  this  and  includes  some  discussion  of  the  role  of  factor 
movements  and  immigration  in  the  analysis  of  the  tariff.  Roma  Dauphin  emphasizes 
the  lower  degree  of  labour  mobility  in  Quebec  in  his  study,  The  Impact  on  Quebec  of 
Canadian  and  American  Tariffs.  Dr  Mackintosh  also  considers  population  size  in  his 
study  for  the  Rowell-Sirois  Report. 
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United  States.  A  narrowing  in  real  wage  and  income  differences  between  Canada 
and  the  United  States  would  be  reflected  in  some  slowing  in  the  net  migration  to 
the  south. 

Our  assessment  has  put  greater  emphasis  on  real  wage  differences  and  national 
income  per  person  employed,  as  these  are  key  and  preferable  measures  of 
economic  welfare.  Population  size,  per  se,  seems  less  important  as  a  guide  to 
performance  and  economic  policy.  It  is  also  difficult  to  assess  the  longer-term 
pattern  of  industrial  location  in  Ontario  and  Quebec.  The  above  analysis  has 
been  more  optimistic  on  the  future  of  Ontario  and  Quebec  manufacturing  than 
some  earlier  studies.  A  key  factor  in  the  response  of  the  economy  to  further 
reductions  in  tariffs  is  the  response  of  Canadian  businessmen  to  a  changed  and 
more  competitive  environment.  An  attempt  to  retain  something  close  to  the 
historical  pattern  of  short  runs  and  high-cost  production,  with  sales  limited  to  a 
small  domestic  market,  would  lead  to  an  erosion  of  profit  margins  and  increased 
difficulties.  Specialization,  long  runs,  and  increased  exports  to  the  adjacent 
American  markets,  as  well  as  to  the  rapidly  growing  markets  in  Europe  and 
Japan,  would  shift  Canada  into  the  world  market  for  manufactured  products. 
The  adaptabihty  of  management  and  willingness  to  adopt  new  ideas,  new 
products,  and  new  production  methods  are  critical. 

The  tariff  as  an  illustration  of  economic  nationalism  has  in  the  past 
contributed  to  higher  prices  to  Canadian  consumers  and  lower  real  incomes  to 
the  urban  worker  in  Ontario  and  Quebec.  Key  in  the  decision  to  continue  past 
policies  or  to  shift  to  a  more  competitive,  specialized,  and  productive 
manufacturing  sector  is  the  attitude  of  the  small  but  important  sector  of 
management  in  manufacturing  and  their  attitude  to  corporate  strategy  and 
tariff  policy. 

In  the  next  section,  a  number  of  policy  considerations  will  be  reviewed;  these 
are  somewhat  tangential  but  relate  to  the  main  theme  of  the  tariff  and  economic 
nationalism. 

RELATED  POLICY  IMPLICATIONS 

The  earlier  sections  have  outlined  the  costs  to  the  consumer  and  the  urban 
worker  in  manufacturing  of  economic  nationalism  in  the  form  of  tariffs  in 
Canada  and  the  United  States.  It  has  also  been  suggested  that  management  and 
the  professional  group  in  manufacturing  are  the  primary  beneficiaries  of  the 
tariff,  relatively  small  in  numbers  and  a  relatively  scarce  segment,  but  a  key 
group  in  decision-making  within  the  organization. 

The  persistence  of  tariffs  for  decades  has  had  an  important  impact  on  the 
structure  of  Canadian  manufacturing  and  its  performance,  and  the  related 
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system  of  distribution.  No  changes  in  such  a  complex  and  interrelated  system 
can  be  made  overnight,  and  changes  would  have  effects  in  many  other  related 
areas.  This  section  will  recapitulate  some  major  conclusions  in  these  areas  to 
assure  the  reader  that  they  have  been  recognized  and  considered,  without 
attempting  a  complete  assessment  of  all  the  considerations. 

The  first  three  points  all  deal  with  policy  measures  that  would  facilitate  any 
adjustments  on  the  employment  side  that  could  arise.  It  might  be  helpful, 
initially,  to  talk  about  their  extent,  as  there  are  persisting  differences  about  the 
source  and  extent  of  such  adjustments.  It  is  helpful  to  distinguish  stages  in  the 
adjustment  process,  recognizing  that  in  practice  all  of  these  could  be  occurring 
simultaneously.  In  the  initial  impact,  the  companies  and  industries  would  still  be 
producing  on  the  tariff-protected  basis,  without  the  gains  from  lower  prices  and 
higher  real  incomes  domestically.  In  the  intermediate  term,  companies  and 
industries  would  have  shifted  to  a  greater  degree  of  specialization  in  domestic 
production  and  a  much  enlarged  two-way  flow  of  trade.  In  the  long  term, 
interregional  adjustments  from  factor  migration,  both  within  Canada  and  inter¬ 
nationally,  would  be  allowed  for  (Economic  Council  of  Canada,  1975,  166-71 
ff.;  Shearer  et  ah,  1973,  47-65,  176).  Earlier  sections  of  this  monograph  have 
dealt  with  the  effects  of  tariffs  on  production,  real  incomes,  and  income  dis¬ 
tribution,  and  the  potential  gains  once  the  adjustments  in  production  and 
marketing  under  changed  commercial  policies  have  been  made.  It  is  recognized 
that  the  transition  from  the  present  high-cost,  low-productivity  situation  will 
involve  extensive  changes  within  Canadian  manufacturing. 

The  next  few  pages  will  discuss  a  number  of  important  supplementary  steps 
to  facilitate  these  necessary  adjustments.  However,  before  considering  these 
measures,  it  might  be  desirable  to  consider  the  extent  of  the  possible  adjust¬ 
ments  under  some  extreme  assumptions,  drawing  on  recent  simulations  by  the 
Economic  Council  of  Canada  using  the  CANDIDE  model.  The  changes  in  manu¬ 
facturing  and  in  the  total  economy  that  would  be  involved  in  both  unilateral 
reductions  by  Canada  and  bilateral  reductions  with  the  United  States  were 
compared  with  the  1969  situation  without  trade  liberalization.  The  extreme 
assumptions  were  made  that  no  reorganization  within  Canadian  manufacturing 
would  occur,  that  no  demand  stimulus  would  occur  from  higher  real  incomes 
domestically,  or  that  a  shift  in  expenditures  would  occur  towards  manufactured 
products  because  of  a  decline  in  their  relative  prices.  Even  under  these  con¬ 
ditions,  and  with  no  adjustments  in  government  expenditures,  the  difference  in 
levels  of  GNE  and  domestic  output  were  under  one  per  cent,  and  less  than  2  per 
cent  for  manufacturing  output.  Declines  were  larger  for  unilateral  reductions 
in  Canadian  tariffs  alone.  In  general,  the  magnitudes  of  effects  were  suffi¬ 
ciently  small  that  offsetting  changes  in  fiscal  policy  —  especially  with  a  flexible 
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exchange  rate  —  could  keep  the  extent  of  adjustments  to  moderate  proportions 
(Economic  Council  of  Canada,  1975,  Table  13-1,  p.  168). 

If  the  adjustments  in  domestic  production  in  the  direction  of  increased 
specialization,  the  accompanying  reduction  of  manufactured  goods  prices 
domestically  and  in  relation  to  suppliers  in  other  countries,  and  higher  real 
incomes  within  Canada  were  allowed  for,  the  extent  of  adverse  employment 
effects  would  be  even  less.  Much  depends  on  the  ease  and  speed  of  adjustment 
within  manufacturing,  and  the  willingness  of  the  key  managerial  group  in  plants 
and  firms  within  Canada  to  encourage  the  changes  in  corporate  strategy  required 
by  the  new  commercial  policy  environment. 

This  monograph  emphasizes  the  intermediate  term  effects  of  tariff  and  non¬ 
tariff  barriers  to  trade  and  their  removal,  with  a  brief  discussion  of  how  the 
necessary  short-term  adjustments  could  be  facilitated.  Little  attention  is  given  to 
the  long-term  adjustments  with  full  mobility  of  labour  and  capital  inter¬ 
nationally.  In  the  situation  of  the  early  1960s,  central  Canada  was  a  desirable 
industrial  location  for  new  manufacturing  plants  when  wages  were  significantly 
lower  than  in  adjacent  parts  of  the  northeastern  United  States  and  the  Canadian 
dollar  was  at  a  significant  discount.  The  potential  benefits  are  less  clear  now  that 
the  wage  difference  at  the  national  level  has  disappeared  and  has  narrowed 
significantly  in  relation  to  adjacent  key  manufacturing  states.  Plant  location 
under  the  differing  wage  and  exchange  rate  pattern  of  the  mid-1970s  has  not 
been  re-examined,  especially  from  the  viewpoint  of  the  multinational  cor¬ 
poration  (which  really  means  the  United  States  parent  company). 

1  Adequate  internal  demand 

Many  people  in  Canada  might  be  concerned  about  maintaining  an  adequate  level 
of  employment  in  Canada  during  the  adjustment  period  to  lower  tariffs,  par¬ 
ticularly  in  light  of  the  evidence  on  high  costs  and  low  productivity  levels  in 
secondary  manufacturing.  This  question  should  certainly  be  given  serious  atten¬ 
tion  by  the  government  during  the  transition  period,  but  it  is  a  concern  that  can 
be  met. 

For  one  thing,  the  government  should  give  priority  to  a  high  level  of  effective 
final  demand  during  this  period.  Although  monetary  and  fiscal  policy  do  not 
work  quickly  and  there  are  political  and  administrative  problems  in  making 
major  changes,  these  aggregative  tools  can  facilitate  such  adjustments.  (For  a 
discussion  of  monetary  and  fiscal  tools  in  the  context  of  demand  fluctuations, 
see  Daly,  1966,  1972c,  1969,  45-65.)  Shifts  of  resources,  particularly  manpower, 
can  be  more  easily  made  from  regions  and  industries  providing  low  incomes  to 
higher  income  alternatives  during  periods  of  high  levels  of  demand  and  employ¬ 
ment  than  during  periods  of  slack  demand  and  underutilization. 
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A  high  level  of  effective  demand  is  particularly  important  as  Canada  has  been 
experiencing  one  of  the  most  rapid  increases  in  labour  force  growth  of  any  of 
the  major  industrialized  countries  since  the  mid-1960s.  For  example,  the  growth 
is  expected  to  be  about  2.7  per  cent  per  year  during  the  1970s,  compared  with 
1.9  per  cent  in  the  United  States. 

2  Timing  of  tariff  reductions 

It  is  recognized  that  greater  adjustments  to  tariff  reductions  would  have  to  be 
made  in  Canada  than  in  other  countries,  most  of  which  are  already  producing  for 
a  large  free  trade  market  or  have  lower  ratios  of  trade  to  GNP  than  Canada. 
Plants  and  firms  in  Canada  need  time  to  adjust  corporate  strategies  to  shift  away 
from  the  existing  product  diversity  and  some  suboptimal  plant  sizes  producing  in 
a  small  protected  market  to  more  specialized  product  lines  in  a  larger  market. 
Canada  should  be  permitted  to  reduce  its  tariffs  over  a  longer  period  of  time  to 
allow  for  the  domestic  adjustments  to  be  initiated,  while  reductions  by  other 
countries  could  be  made  over  a  shorter  period  of  time  (Canadian-American 
Committee,  1965;  Wonnacott  and  Wonnacott,  1968,  307-22). 

3  Facilitating  the  transition 

Although  there  was  a  significant  gap  in  productivity  between  Canadian  and 
American  manufacturing  early  in  the  1960s,  an  important  part  of  the  adjustment 
could  be  made  within  Canada  by  reducing  the  degree  of  product  diversity, 
specializing  in  a  much  smaller  number  of  lines,  models,  and  products,  and  selling 
the  longer  runs  in  adjacent  parts  of  the  United  States  and  world  market.  The 
result  would  be  a  much  greater  degree  of  intra-industry  specialization  (Grubel 
and  Lloyd,  1975).  The  extent  of  adjustment  that  takes  place  along  these  lines  is 
dependent  to  an  important  degree  on  the  adaptability  of  management.  Whole 
plants  and  industries  are  unlikely  to  disappear  in  Canada  unless  poor  manage¬ 
ment,  poor  location,  or  other  factors  contribute  to  persisting  low  profitability, 
even  in  a  much  enlarged  potential  market. 

It  is  relevant  that  complete  free  trade  in  manufactured  products  has  been 
achieved  within  the  Common  Market  (about  190  million  people  with  the  initial 
six  countries  and  250  million  with  the  proposed  nine  countries).  This  process  has 
taken  place  with  lower  levels  of  unemployment  and  much  larger  increases  in 
manufacturing  productivity  than  has  occurred  in  North  America.  The  increases 
in  productivity  have  been  so  great  that  they  were  able  to  offset  an  important 
part  of  the  increases  in  wages,  and  only  moderate  increases  in  export  prices 
occurred.  There  have  been  few  reports  of  bankruptcies  in  European  manu¬ 
facturing  firms  with  the  move  to  free  trade  within  Europe. 

It  is  also  interesting  that  the  Canada-United  States  free  trade  agreement 
in  automobiles  and  automotive  products  has  led  to  more  specialization,  a 
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narrowing  (and  perhaps  elimination)  of  the  productivity  gap  in  manufacturing,  a 
narrowing  in  the  wage  gap,  and  a  significant  net  increase  in  automotive 
trade  —  with  the  increase  being  greater  for  Canada.  The  initial  production  safe¬ 
guards  have  been  exceeded  and  seem  no  longer  to  serve  any  useful  purpose.  The 
limited  number  of  producers  and  the  availability  of  an  efficient  distribution 
system  through  the  parent  companies  in  the  United  States  have  facilitated  the 
adjustment  in  this  industry,  but  the  operation  of  the  agreement  indicates  the 
potential  benefits  of  specialization  (Wonnacott  and  Wonnacott,  1967,  226-47, 
341-87;  Beigie,  1970,  1972).” 

Most  observers  would  also  recommend  additional  steps  to  facilitate  the  ad¬ 
justment  process.  Arrangements  for  retraining  of  workers  and  financing  of 
moving  expenses  to  new  jobs  have  been  proposed  (Matthews,  1971,  65-80; 
Baldwin  and  Mutti,  1973).  Some  of  these  measures  could  assist  shifts  of  workers 
in  the  labour  market,  irrespective  of  the  initial  sources  of  surpluses  and 
shortages,  rather  than  being  used  only  if  primarily  a  result  of  commercial  policy 
changes.  Financial  assistance  to  companies  for  plant  expansion  has  also  been 
suggested.  Canada  introduced  some  steps  along  these  lines  while  the  Kennedy 
Round  reductions  were  being  implemented,  and  there  seems  to  be  general  agree¬ 
ment  that  they  are  desirable,  if  only  to  provide  reassurances  for  those  who  are 
pessimistic  about  the  feasibility  of  Canadian  industry  making  the  necessary 
adjustments.  Finally,  in  light  of  the  emphasis  in  earlier  sections  about  the  role  of 
management,  it  would  also  be  desirable  to  give  special  attention  to  management 
education  and  to  continuing  education  of  existing  management  to  facilitate 
adjustment  to  future  reductions  in  tariff  and  non-tariff  barriers  to  trade. 

4  Degree  of  competition 

It  is  recognized  that  Canadian  industry  and  finance  are  relatively  highly  con¬ 
centrated,  to  a  greater  degree  than  in  the  United  States  (Rosenbluth,  1957;  Bain, 
1966,  103-6).  The  presence  of  the  tariff,  which  lowers  the  degree  of  price 
competition  from  foreign  sources  of  supply,  together  with  a  greater  degree  of 
concentration,  reduces  the  amount  of  price  competition  within  Canada.  The 
evidence  suggests  that  a  combination  of  both  high  tariffs  and  high  concentration 
ratios  leads  to  both  higher  relative  prices  and  higher  relative  costs  in  Canada  than 
in  the  United  States,  as  shown  in  Tables  13  and  14.  In  his  paper  from  which 
these  tables  are  taken,  Harry  Bloch  draws  some  interesting  implications  for 
government  policy. 

33  A  greater  share  of  the  improved  performance  could  have  been  passed  along  to  the  con¬ 
sumer  than  has  occurred  thus  far.  An  extension  of  free  trade  from  existing  manu¬ 
facturers  to  automotive  dealers  and  consumers  would  quickly  narrow  the  existing  price 
differences  to  the  consumer,  apart  from  tax  differences.  Reliable  reports  of  Canadian- 
produced  cars  selling  in  the  United  States  at  lower  prices  than  in  Canada  persist. 
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TABLE  13 

Indexes  of  Canadian  prices  divided  by  U.S.  prices, 
manufacturing  industries  grouped  by  concentration  and 
tariff  classes 


Concentration  classes 

Low 

High 

Tariff  rates 

Low 

101.6 

104.4 

High 

99.8 

111.6 

SOURCE:  Harry  Bloch,  ‘Prices,  Costs  and  Profits  in 
Canadian  Manufacturing:  The  Influence  of  Tariffs  and 
Concentration,  Canadian  Journal  of  Economics,  November 
1974,  Table  1,  p.  601 


TABLE  14 

Indexes  of  Canadian  direct  cost  per  unit  divided  by  U.S. 
direct  cost  per  unit,  manufacturing  industries  grouped  by 
concentration  and  tariff  classes 


Concentration  classes 

Low 

High 

Tariff  rates 

Low 

105.9 

100.3 

High 

102.8 

119.3 

SOURCE:  Harry  Bloch,  ‘Prices,  Costs  and  Profits  in 
Canadian  Manufacturing:  The  Influence  of  Tariffs  and 
Concentration,’  Canadian  Journal  of  Economics,  November 
1974,  Table  3,  p.  607 


When  a  Canadian  industry  has  both  high  tariff  duties  on  imports  and  high 
concentration  of  sales  among  domestic  producers,  the  prices  charged  by  the 
Canadian  firms  relative  to  the  prices  charged  by  their  U.S.  competitors  are  on 
average  seven  to  twelve  percent  higher  than  when  a  Canadian  industry  has  either 
low  concentration  or  low  tariffs  or  both  ...  Our  findings  lead  us  to  speculate  that 
either  a  competition  policy  which  reduces  the  concentration  of  sales  among 
domestic  producers  or  a  tariff  policy  which  lowers  the  Canadian  tariffs  on  im¬ 
ports  will  lead  to  lower  prices  in  Canadian  manufacturing  industries  which 
currently  have  both  high  concentration  and  high  tariffs  ...  We  expect  that 
competition  policy  will  have  a  significant  downward  influence  on  profit  per  unit, 
while  tariff  policy  will  have  a  significant  downward  influence  on  cost  per  unit 
(Bloch,  1974,  608,  610). 
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Milton  Moore  has  made  a  number  of  useful  suggestions  on  how  to  achieve  a 
more  effective  competition  policy  in  Canada,  including  more  rationalization 
through  reduction  in  the  number  of  companies  and  smaller  plants  through 
mergers,  more  price  competition  at  the  wholesale  and  retail  levels,  and  removal 
of  the  exemption  from  combines  law  for  the  service  industries  (Moore,  1970). 
However,  the  Moore  volume  assumed  the  continuation  of  tariff  protection  for 
secondary  manufacturing,  suggesting  that  Tt  would  be  the  best  part  of  wisdom 
for  a  Canadian  government  to  encourage  mergers  among  Canadian  companies  as 
the  precursor  to  the  negotiations  of  free  trade,  should  the  policy  decision  ever  be 
made  (Moore,  1974,  129).  It  is  far  from  clear  that  mergers  would  be  very 
important  in  reducing  costs,  and  it  is  very  doubtful  that  the  government  has  an 
adequate  basis  for  deciding  what  mergers  would  reduce  costs  and  increase  pro¬ 
ductivity,  or  merely  further  increase  the  already  high  costs  per  unit  in  highly 
concentrated  industries  with  high  tariff  rates.  It  is  very  doubtful  that  the  persist¬ 
ing  gaps  in  productivity  and  costs  can  be  narrowed  by  government  policy  in  the 
absence  of  major  changes  in  commercial  policy.  Moore  is  clearly  concerned 
about  the  increased  foreign  ownership  and  reduced  Canadian  independence  that 
he  feels  could  follow  from  free  trade.  The  emphasis  in  this  monograph  is  that 
changes  in  commercial  policy  are  a  necessary,  but  not  a  sufficient,  condition  for 
a  more  competitive  and  efficient  Canadian  economy,  and  that  a  more  effective 
competition  policy  is  a  necessary  accompaniment  to  revisions  in  commercial 
policy.  It  is  very  doubtful  that  competition  policy  could  be  effective  in  reducing 
costs  in  isolation,  even  if  tariff  changes  were  eventually  to  be  made. 

5  Basis  of  political  decision-making 

The  persistence  of  tariffs  in  Canada  reflects  the  greater  influence  of  senior 
management  on  political  decision-making,  rather  than  that  of  the  much  more 
numerous  urban  workers  or  the  large  number  of  relatively  unorganized  con¬ 
sumers.  Personal  contacts  between  the  business  community  and  the  government 
and  many  shared  values  facilitate  an  influence  of  manufacturing  management 
out  of  all  proportion  to  their  numbers.  However,  there  has  been  an  increased 
concern  in  the  business  community  that  the  informal  and  relatively  easy  con¬ 
tacts  between  business  and  government  have  been  working  less  effectively. 

After  considering  sources  of  a  gap  between  actual  manufacturing  output  and 
some  socially  optimal  level  of  manufacturing  output  —  and  methods  of  narrow¬ 
ing  any  gap  that  exists  -  Albert  Breton  concludes:  ‘Other  arguments  brought 
forward  to  justify  an  industrial  strategy  must  be  assumed  to  be  rationalization 
of  some  hidden  special  private  interests.  This  danger  is  always  present  in 
government  intervention,  but  it  is  not  peculiar  to  an  industrial  strategy’  (Breton, 
1974,24). 


4 

Industrial  science  policy  as  an 
aspect  of  nationalism 


INTRODUCTION 

Science  policy  has  been  defined  by  the  Senate  Special  Committee  as:  ‘the  sum  of 
legislative  and  executive  measures  taken  to  increase,  organize  and  use  the  na¬ 
tional  scientific  and  technological  potential  with  the  object  of  achieving  the 
country’s  overall  development  needs  and  enhancing  its  position  in  the  world’ 
(Report  of  Senate  Special  Committee,  1970,  2).  Industrial  science  policy  as  a 
subset  of  a  national  science  policy  might,  therefore,  be  considered  as  the  sum  of 
legislative  and  executive  measures  affecting  the  contribution  of  the  application 
of  scientific  methods  to  the  improvement  of  technology  and  management  as 
used  in  industrial  activities. 

Such  a  definition  of  industrial  science  policy  is  clearly  broad  enough  to  admit 
a  range  of  potential  actions  beyond  the  scope  of  analysis  for  this  paper.  Hence, 
in  relating  industrial  science  policy  to  a  general  model  of  economic  nationalism, 
we  shall  concentrate  on  the  generally  expressed  policy  positions  of  public  insti¬ 
tutions  with  significant  influence  over  policies  affecting  industrial  innovation 
and  technological  diffusion.  Where  appropriate  and  important,  specific  measures 
derived  from  these  policy  positions  will  be  introduced  and  considered. 

A  model  of  economic  nationalism  and  a  set  of  derived  propositions,  based  on 
the  work  of  Breton  and  Johnson,  was  presented  in  an  earlier  section.  The  general 
model  posits  that  a  primary  objective  of  nationalism  is  to  effect  the  transfer  of 
property  and  jobs  from  non-nationals  to  nationals.^  Derived  propositions  from 

1  This  transfer  process  is  particularly  emphasized  in  manufacturing  industries  possessing 
characteristics  symbolic  of  industrial  competence. 
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the  general  model  of  nationalism  include:  (a)  a  major  effect  of  nationalism  is  to 
redistribute  income  from  consumers  and  working  class  members  to  producers 
and  middle  class  members;  (b)  its  emergence  will  be  correlated  with  the  rise  of 
new  middle  classes  who  have  difficulty  in  finding  suitable  career  opportunities. 

Earlier  chapters  related  commercial  policy  to  the  model  of  economic  na¬ 
tionalism.  The  unique  nature  of  Ontario’s  industrial  structure,  with  its  heavy 
emphasis  on  manufacturing  industries,  implies  that  the  costs  of  a  ‘nationalist’ 
bias  in  commercial  policy  will  be  particularly  significant  for  that  province.  A 
similar  inference  can  be  drawn  for  a  nationalist  orientation  towards  science 
policies.  Ontario  is  not  only  manufacturing  intensive,  but  (as  discussed  in  a  later 
section)  also  concentrates  a  greater  percentage  of  its  manufacturing  activity  in 
‘high  technology’  industries  as  compared  with  other  regions  in  Canada.  Hence, 
science  policy  formulation,  within  the  context  of  commercial  policy,  has  par¬ 
ticularly  important  implications  for  the  growth  and  competitive  ability  of 
Ontario  industries. 

In  the  following  section,  we  shall  consider  whether  or  not  industrial  science 
policy,  as  it  has  previously  existed  and  is  currently  evolving,  is  consistent  with 
policies  derived  from  the  general  model  of  economic  nationalism.  An  attempt 
will  also  be  made  to  evaluate  the  potential  consequences  of  such  policies. 
The  analysis  will  proceed  by  deriving  propositions  from  the  nationalism 
model  relating  specifically  to  science  policy,  and  testing  these  propositions 
against  observed  government  activities  designed  to  promote  the  improvement 
of  technology. 

ELEMENTS  OF  A  NATIONALIST  SCIENCE  POLICY 

The  broadest  proposition  would  suggest  that  efforts  to  promote  innovation  and 
the  diffusion  of  new  technology  be  consistent  with  maximum  ownership  of 
property,  including  scientific  and  technical  jobs,  by  members  of  the  national 
group.  More  specifically,  an  industrial  science  policy  consistent  with  economic 
nationalism  would  emphasize  in  deed,  if  not  in  word,  the  transference  of  tech¬ 
nology-oriented  job  opportunities,  both  research  and  administrative,  from  non¬ 
nationals  to  nationals. 

A  corollary  of  this  broad  proposition  is  the  hypothesis  that  Canadian 
scientific  and  technical  workers,  the  suggested  prime  beneficiaries  of  science 
policies,  have  above  average  incomes,  while  inefficiencies  resulting  from  the 
selected  policies  will  impose  costs  primarily  upon  consumers  and  lower-income 
workers. 

An  examination  of  some  general  as  well  as  several  specific  features  of  in¬ 
dustrial  science  policy,  as  it  is  evolving  at  the  federal  level,  lends  support  to 
assertions  about  the  nationalist  orientation  of  policy  measures.  Several  specific 
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elements  of  current  science  policy  manifesting  a  nationalist  orientation  include: 
{a)  opposition  to  foreign-owned  subsidiaries,  particularly  in  high-technology  in¬ 
dustries;  {b)  support  for  maintaining  protective  tariffs  on  consumer  goods  and 
on  certain  types  of  producer  goods;  (c)  a  preference  for  encouraging  innovation 
over  promoting  the  rapid  adoption  of  existing  best  practice  technology,  parti¬ 
cularly  new  technology  developed  by  non-nationals. 

Since  actions  and  attitudes  of  science  policymakers  may  be  rationalized  on 
grounds  other  than  transferring  jobs  from  non-nationals  to  nationals,  we  shall 
consider  other  possible  motivations,  as  well  as  evaluate  policies  in  the  light  of 
their  expressed  intentions. 

GOVERNMENT  FUNDING  POLICIES 

The  most  direct  way  that  government  can  influence  scientific  activity,  at  least  in 
the  short  run,  is  through  research  and  development  granting  policies.^  A  prefer- 
for  employing  nationals  in  the  technological-change  effort  is  evident  in  specific 
government  granting  programs  designed  to  increase  productivity  in  Canadian 
manufacturing  industries.^  The  major  direct  funding  programs  at  the  federal  level 
are  those  administered  by  the  Department  of  Industry,  Trade  and  Commerce 
(ITC).  The  substantial  incentive  programs  aimed  at  increasing  industrial  pro¬ 
ductivity  include:  IRDIA  (the  Industrial  Research  and  Development  Incentives 
Act),  PAIT  (Program  for  the  Advancement  of  Industrial  Technology),  DIP  (the 
Defence  Industry  Productivity  Program),  and  IDAP  (Industrial  Design  Assistance 
Program).  In  addition,  there  are  a  number  of  adjustment  assistance  programs 
including  the  Automotive  Adjustment  Assistance  Program,  the  General  Adjust¬ 
ment  Assistance  Program,  and  the  Pharmaceutical  Industry  Development  Assis¬ 
tance  Program. 

The  major  research  and  development  incentive  programs  administered  by  ITC 
explicitly  stress  the  requirement  that  new  or  improved  technology  be  developed 
as  much  as  possible  in  Canada.  For  example,  IRDIA  provides  cash  grants  for 
current  and  capital  expenditures  for  scientific  research  and  development 
conducted  in  Canada  (Department  of  Industry,  1970Z?).  Eligibility  under  IDAP 

2  Recent  studies  suggest  that  patterns  of  research  and  development  funding  are  the  most 
significant  factor  affecting  income  levels  of  scientific  workers  and  employment  levels  of 
engineers.  See  R.  Freeman,  ‘Supply  and  salary  adjustment  to  the  changing  science  man¬ 
power  market,’  American  Economic  Review,  March  1975,  and  John  F.  O’Connell,  ‘The 
labor  market  for  engineers;  an  alternative  methodology,’  Journal  of  Human  Resources, 
Winter  1972. 

3  Table  1  in  Appendix  A  shows  payments  to  Canadian  industry  for  Research  and 
Experimental  Development,  1966-67  to  1971-72,  by  various  government  agencies. 
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requires  that:  ‘the  industrial  design  activity  should  be  executed  in  Canada  by 
designers  resident  in  Canada.  Foreign  expertise  may  be  used  where  Canadian  ex¬ 
pertise  is  not  available’  (Department  of  Industry,  1970^7).  Financial  assistance 
under  PAIT  is  available  to  Canadian  incorporated  companies  for  development  pro¬ 
jects  to  be  carried  out  and  exploited  in  Canada  (Department  of  Industry,  1970c). 

The  major  incentive  programs  encourage  substitution  of  certain  domestic 
resources  for  foreign  resources  by  lowering  the  private  costs  of  employing 
nationals  in  the  technological  change  process."^  A  question  raised  is  whether  the 
same  number  of  nationals  would  be  hired  even  if  no  formal  requirements  existed 
in  the  programs.  The  fact  that  ratios  of  industrial  scientists  and  engineers  to  total 
employees  in  Canadian  manufacturing  industries  are  positively  related  to  govern¬ 
ment  research  and  development  funding  is  some  evidence  that  federal  granting 
programs  do  alter  private  costs  of  domestically  developed  versus  foreign  de¬ 
veloped  technology  (Globerman,  1973). 

It  is  not  startling  to  find  that  government  assistance  programs  directly  em¬ 
phasize  the  employment  of  nationals  in  the  research  and  development  process. 
Explicit  statements  attesting  to  the  importance  of  creating  favourable  employ¬ 
ment  opportunities  for  nationals  can  also  be  found.  For  example,  a  report  of  the 
Science  Council  of  Canada  contains  the  following  statement: 

It  should  not  be  concluded  that  all  those  who  have  chosen  training  in  science 
and  technology  should  be  entitled  to  employment  in  the  field  of  their  choice. 
The  well-being  of  the  nation  requires  that  effective  use  be  made  of  highly-trained 
people  in  all  categories.  However,  public  credibility  will  inevitably  be  strained  if 
funds  continue  to  be  used  to  support  and  promote  scientific  education  unless 
more  effective  use  can  be  made  of  these  graduates  (Science  Council  of  Canada, 
1971,  19). 

Nor  is  the  emphasis  on  employment  of  nationals  merely  a  recent  feature  of 
policy  programs.  Indeed,  current  science  policy  can  best  be  understood  in  the 
context  of  an  historic  preference  for  promoting  employment  opportunities  for 
domestic  scientific  and  technical  workers.  The  National  Research  Council,  the 
formal  institution  initially  instructed  to  coordinate  and  promote  scientific  and 
industrial  research  in  Canada,  stressed  as  one  of  its  goals  the  avoidance  of 
‘scientific  colonialism’  and  the  provision  of  ample  job  opportunities  for 

4  The  Industrial  Research  Assistance  Program  initiated  in  1962  and  administered  and 
financed  by  the  National  Research  Council  was  designed  to  encourage  longer-term 
applied  research  activities  in  Canadian  industry.  The  IRA  Program  directly  requires  that 
companies  add  to  their  existing  scientific  and  technical  staffs  in  order  to  qualify  for 
support.  See  Andrew  H.  Wilson,  1968,  132-3. 
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Canadian  trained  scientists  (Report  of  Senate  Special  Committee, 
1970,86). 

What  is  somewhat  unique  about  current  policy  is  the  increasing  preference  for 
commercially  oriented  research  and  development  to  be  performed  directly  by 
industry  rather  than  by  government  laboratories.  Previously,  employment  of 
high-level  scientists  and  engineers  was  accomplished  directly  by  hiring  policies 
within  government  departments  and  agencies.  Commercially  useful  results  de¬ 
veloped  in  government  laboratories  were  presumably  available  to  domestic  in¬ 
dustrial  users.  Policy  emphasis  is  now  coming  to  stress  greater  employment  in 
industrial  labs.^  It  is  of  interest  to  consider  in  more  detail  how  specific  policy 
orientations  of  science  authorities  are  consistent  with  the  nationalist  orientation 
of  past  policies. 

ATTITUDES  TOWARDS  FOREIGN  OWNERSHIP 

Current  opposition  to  foreign-owned  subsidiaries  is  a  natural  outgrowth  of  a 
preference  for  research  and  development  to  be  performed  by  nationals.  The 
multinational  firm  is  an  effective  vehicle  for  the  international  specialization  of 
labour  including  scientific  and  technical  labour.  It  has  also  been  suggested  that  it 
is  a  useful  instrument  for  speeding  diffusion  of  new  technology  to  countries  less 
well-endowed  with  managerial  and  scientific  personnel.  It  seems  a  reasonable 
presumption  that  the  real  costs  of  transferring  outside  technology  into  domestic 
production  processes  will  be  lower  for  the  subsidiary  than  for  the  domestically 
owned  firm,  other  things  being  equal.  Unit  costs  of  information  exchange  may 
be  lower  for  intra-firm  than  for  inter-firm  transfers.  Economies  of  scale  are  also 
presumed  to  exist  in  the  production  of  new  technology.  Certainly  above-average 
levels  of  foreign  ownership  in  technology-intensive  industries  constitute  some 
evidence  that  multinational  companies  possess  an  advantage  in  the  utilization  of 
new  technology. 

The  existence  of  economies  of  scale  in  the  production  and  utilization  of  new 
technology  encourages  centralization  of  scientific  and  technological  manpower 

5  Table  2  in  Appendix  A  illustrates  the  preference  that  Canada  has,  in  the  past,  shown  for 
research  and  development  to  be  done  by  public  agencies  and  universities  as  contrasted 
with  an  emphasis  on  industrial  research  and  development  manifested  by  other  developed 
countries.  The  relative  distribution  of  research  and  development  expenditures  shown 
might  reflect  not  only  public  policy  difference  but  also  lower  private  rates  of  return  to 
research  and  development  expenditures  in  Canada  than  elsewhere.  An  earlier  study 
pointed  out  some  particular  difficulties  in  estimating  private  rates  of  return  to  research 
and  development  expenditures  in  Canada,  although  private,  intra-mural  expenditures 
were  found  to  have  a  statistically  significant  relationship  to  subsequent  industrial 
growth.  See  S.  Globerman,  1972. 
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in  the  parent  company’s  head  office.  The  subsidiary,  in  turn,  generally  ‘rents’ 
technical  manpower  services  from  the  parent  company.  Domestically  owned 
Canadian  firms  also  tend  to  purchase  outside  technology,  although  purchases  are 
primarily  sourced  through  ‘arms-length’  licensing  arrangements  with  foreign 
firms  (Crookell,  1973).  Such  licensing  operations  frequently  entail  the  use  of 
manpower  services  provided  by  the  licensor. 

In-house  technology  personnel  are  ordinarily  required  to  facilitate  adoption 
of  outside  technology  regardless  of  source.  However,  to  the  extent  that 
economies  of  scale  exist  for  technology  transfers  between  parent  and  subsidiary, 
manpower  requirements  for  any  level  of  new  technology  adoption  should  be 
lower  in  the  subsidiary  than  in  a  domestically  owned  firm  licensing  technology 
in  the  open  market.^ 

To  be  sure,  other  objections  have  been  raised  against  the  presence  of  foreign- 
owned  firms.  It  has  been  alleged  that  subsidiaries  may  be  prevented  from  ex¬ 
ploiting  the  full  advantages  afforded  by  new  technology  since  such  exploitation 
might  result  in  decreased  market  shares  of  the  parent  firm.  While  a  set  of  condi¬ 
tions  can  be  described  that,  in  the  short  run,  would  make  it  advantageous  for  the 
parent  firm  to  impose  restrictions  on  the  use  of  new  technology,  it  should  be 
noted  that  restrictions  may  be  imposed  on  the  use  of  licensed  technology  for  the 
same  sets  of  reasons.  Furthermore,  there  has,  to  date,  been  no  persuasive 
evidence  presented  that  foreign  affiliation,  per  se,  has  an  unfavourable  effect 
upon  export  performance  except  in  a  small  minority  of  cases  (Safarian,  1966; 
Brash,  1966;  Dunning,  1962;  DIVO,  1969). 

Opposition  to  foreign  subsidiaries  has  also  been  founded  on  the  notion  that 
their  presence  contributes  to  an  industrial  structure  that  is  not  conducive  to 
technological  change.  Policy-makers  have  pointed  to  high  levels  of  foreign 
ownership  as  a  major  contributory  factor  to  the  ‘fragmented’  nature  of  most 
Canadian  manufacturing  industries.  In  considering  barriers  to  successful  innova¬ 
tion,  the  Science  Council  concludes:  ‘Our  markets  are  fragmented  by  too  many 
suppliers.  This  fragmentation  is  brought  about  by  the  widespread  presence  in 
Canada  of  branch  plants  and  subsidiaries  of  foreign  companies  ...  (Science 
Council  of  Canada,  1971,  28;  Bourgault,  1973). 

Evidence  is  accumulating  that  short  production  runs  are  a  barrier  to  techno¬ 
logical  change  in  Canada.^  Available  studies,  however,  tend  to  conclude  that 
foreign  ownership  is  coincident  with,  rather  than  a  cause  of,  the  fragmented 


6  Subsidiaries  may  also  be  less  prone  than  domestically  owned  firms  to  hire  domestic 
technical  workers  for  nationally  prestigious,  but  unprofitable,  research  and  develop¬ 
ment  undertakings. 

7  This  notion  will  be  more  completely  developed  in  a  later  section. 
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structure  of  many  secondary  manufacturing  industries.  Short  production  runs  in 
Canada  are  generally  considered  to  be  the  result  of  the  Canadian  tariff  (Daly, 
Keys,  and  Spence,  1968).  In  essence,  the  tariff  permits  both  subsidiaries  and 
domestically  owned  firms  to  produce  an  inefficiently  wide  range  of  output  for 
any  given  plant  size. 

THE  DOMESTIC  TARIFF 

Little  explicit  attention  has  been  paid  to  the  domestic  tariff  by  science  policy¬ 
makers.  The  tariff  has  been  explicitly  recognized  as  a  potential  impediment  to 
technological  change  only  insofar  as  it  restricts  imports  of  instruments  and 
equipment  used  in  industrial  research  and  development  (Meyboom,  1970). 
Hardly  any  recognition  has  been  given  to  possible  links  between  the  domestic 
tariff,  product  lengths  of  run,  and  rates  of  technological  change. 

Several  government  programs  designed  to  promote  increased  industrial 
efficiency  recognize  the  potential  impact  of  the  tariff  in  reducing  the  inflow  of 
new  capital  equipment  embodying  best  practice  technology.  However,  remis¬ 
sions  of  tariff  duties  are  available  only  if  such  equipment  is  not  domestically 
produced.  The  Automotive  Adjustment  Assistance  Program  administered  by  ITC 
allows  up  to  99  per  cent  of  the  duty  on  imported  production  machinery  and 
equipment  to  be  remitted  if  such  machinery  is  not  available  from  Canadian 
producers  in  time  to  meet  production  schedules.  Similarly,  the  Machinery  Pro¬ 
gram  allows  remission  of  duties  on  imported  machinery  equipment  not  available 
from  Canadian  production. 

The  existence  of  domestic  tariffs  across  a  wide  range  of  secondary  manu¬ 
facturing  goods  has  at  least  two  potentially  important  indirect  effects  upon  the 
domestic  employment  of  scientific  and  technical  workers.  To  the  extent  that 
new  technology  is  embodied  in  capital  equipment,  the  tariff  —  by  raising  the 
price  of  foreign  produced  capital  goods  —  restricts  the  inflow  of  foreign  tech¬ 
nological  services  embodied  in  new  equipment.  The  tariff  also  imposes  differ¬ 
ences  between  ‘best  practice  technology’  inside  versus  outside  the  domestic  econ¬ 
omy.  Specifically,  best  practice  technology  developed  outside  the  domestic 
economy  tends  to  be  embodied  in  indivisible  units  of  capital.^  To  use  such  equip¬ 
ment  economically  often  requires  longer  production  lengths  of  run  than  are,  in 
fact,  typical  of  Canadian  industrial  structures  characterized  by  excessive  product 
diversity.  As  a  result,  importation  of  outside  technology  is  reduced  and/or 
additional  services  are  required  to  ‘scale  down’  the  imported  technology. 


8  This  is  not  an  unrealistic  assertion  in  that  a  substantial  portion  of  new  technology  is 
developed  in  the  United  States  and  is  appropriate  to  American  production  conditions. 
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In  the  next  section,  we  shall  present  and  attempt  to  support  an  argument  that 
the  existence  of  the  domestic  tariff  both  retards  domestic  rates  of  diffusion  of 
new  best  practice  technology  and  reduces  the  level  of  industrial  innovation  in 
Canada.  Our  argument  rests  largely  on  the  notion  that  smaller  plant  sizes  and 
excessive  product  diversity  with  consequent  short  production  runs  make  it  un¬ 
economical  for  domestic  producers  to  develop  and/or  adopt  new  techniques  or 
products  having  large  fixed  cost  components. 

There  is,  indeed,  a  recognition  among  science  policy-makers  that  small  plant 
sizes  and  short  production  runs  in  Canadian  secondary  manufacturing  industries 
create  a  climate  in  which  large-scale  research  and  development  efforts  are  un¬ 
profitable.  This  recognition  has  led  to  some  suggestions  for  encouraging  mergers 
in  order  to  create  firms  of  sufficient  size  to  undertake  research  and  development 
projects  (Provincial  Bank  of  Canada,  1972).  While  tariff  reductions  would  en¬ 
courage  increased  specialization,  from  the  standpoint  of  policy  makers  con¬ 
cerned  with  maximizing  domestic  employment  of  scientific  and  technical 
workers,  merger  policies  are  preferable  to  selective  tariff  reductions,  since  the 
additional  costs  imposed  on  imported  technology  embodied  in  foreign  products 
would  be  maintained.^ 

INNOVATION  VERSUS  ADOPTION  OF  NEW  TECHNOLOGY 

Another  element  of  nationalism  evident  in  current  science  policy  is  the  emphasis 
on  innovation  and  originality  in  research  and  development  undertakings.  Govern¬ 
ment  funding  policies  to  promote  technological  change  clearly  exhibit  this 
emphasis. For  example,  the  stated  program  principle  of  PAIT  is  to  promote  the 
growth  and  efficiency  of  industry  in  Canada  by  providing  financial  assistance  for 
selected  projects  concerned  with  the  development  of  new  or  improved  products 
and  processes  which  incorporate  new  technology  (Department  of  Industry,  1970c, 
2).  Development  is  considered  to  entail  improving  a  product  or  process  by 
incorporating  a  significant  technical  advance,  provided  that  the  method  followed 
is  that  of  systematic  investigation  by  means  of  experiment  or  analysis.  If  the 


9  This  point  is  clearly  recognized  in  the  following  observation;  ‘Because  of  tariffs,  new 
technology  has  not  been  imported  into  Canada  embodied  in  products.  Rather,  it  has 
come  in  the  form  of  knowledge,  skills  and  specifications’  (Crooked  and  Wrigley,  1975, 
60). 

10  Past  government  funding  policies  as  well  as  the  nature  of  research  and  development 
performed  directly  by  the  government  also  bear  this  characteristic.  Table  3  in  Appendix 
A  shows  the  significantly  higher  proportion  of  research  and  development  expenditures 
devoted  to  fundamental  and  applied  research  in  Canada  as  compared  with  other 
developed  countries. 
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product  or  process  is  or  has  been  substantially  established,  and  the  primary 
purpose  is,  among  others,  cost  reduction,  then  the  work  is  no  longer  develop¬ 
ment  (Department  of  Industry,  1970c;  Wilson,  1968). 

Some  of  ITC’s  assistance  programs  seek  indirectly  to  encourage  more  rapid 
adoption  of  existing  technology.  For  example,  an  eligibility  criterion  of  PEP 
(Program  to  Enhance  Productivity)  is  that  assisted  projects  involve  only  available 
technology,  although  the  project  must  involve  a  significant  departure  from  the 
company’s  traditional  productivity  improvement  practices  (Department  of 
Industry,  1970^7,  3).  However,  an  emphasis  on  research  is  evident  even  in  this 
program  as  companies  are  encouraged  ‘to  undertake  intensive  studies  of  signifi¬ 
cant  and  imaginative  efficiency-improvement  projects’  (Department  of  Industry, 
1970J,  2). 

One  government  program  specifically  designed  to  encourage  technological 
diffusion  is  the  Technical  Information  Service,  established  in  1945  to  help  small 
secondary  manufacturing  industries  keep  pace  with  advances  in  research  and 
teclinology.  Through  a  system  of  field  offices,  the  Service  provides  information 
and  advice  on  technological  matters  without  cost.  The  program  is  a  modest  one, 
however,  with  limited  industrial  coverage.  The  Industrial  Engineering  Section  has 
only  nine  engineers  in  the  field.  Their  efforts  are  focused  on  small  companies 
who  are  helped  on  a  do-it-yourself  basis  (Canada  Yearbook,  1973,  383). 

Several  arguments  have  been  put  forth  supporting  an  emphasis  on  research 
and  development  to  promote  significant  departures  from  existing  technology. 
One  suggests  that  ‘creative’  research  and  development  provides  the  greatest 
growth-promoting  impacts  for  the  innovating  firm,  since  successful  innovation 
provides  the  innovator  with  a  quasi-monopoly  position  in  one  or  more  product 
markets,  allowing  the  existence  of  certain  rents,  including  above  average  profits 
and  sales. 

The  analogy  at  the  aggregate  level  is  based  on  the  product  life  cycle  hypo¬ 
thesis  of  trade.  The  hypothesis  postulates  the  existence  of  a  hierarchy  of  trade 
flows  based  upon  the  international  pattern  of  innovation  and  imitation,  over 
time.  An  implication  of  the  product-cycle  ‘theory’  is  that  industries  in  high  wage 
countries  must  continuously  innovate  in  order  to  maintain  their  comparative 
advantage  vis-a-vis  their  counterparts  in  lower  wage  countries. 

A  growing  number  of  empirical  studies  provide  convincing  evidence  that 
inter-firm  differences  in  technology  are  an  important  factor  determining  inter¬ 
national  trade  flows  for  a  variety  of  commodities  (Vernon,  1970),  as  well  as 
differential  rates  of  growth  in  sales  and  profits  across  firms  within  domestic 
industries  (Leonard,  1971).  These  aggregate  studies  cannot,  however,  provide 
evidence  on  whether  dynamic  comparative  advantage  deriving  from  changes  in 
technology  are  created  primarily  by  significant  departures  from  prevailing 
technology,  or  by  successful  and  rapid  adoption  of  existing  new  technology. 
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While  one  can,  to  be  sure,  find  individual  cases  of  innovation  having  ex¬ 
tremely  high  private  (and  social)  rates  of  return,  similar  studies  are  available 
indicating  that  rates  of  return  to  successful  adoption,  which  often  included 
modest  modifications  of  the  original  innovation,  can  also  be  quite  high. 

Enos  divided  technological  progress  in  the  petroleum  refining  industry  into 
two  phases,  which  he  called  alpha  and  beta.  The  alpha  phase  consisted  of  the 
invention,  its  succeeding  development  in  both  laboratory  and  pilot  operations, 
and  finally  its  installation  or  production  in  the  first  commercial  plant.  The  beta 
phase  comprised  improvements  on  the  innovation.  Improvements  could  be  of 
three  types:  the  construction  of  larger  units  to  take  advantage  of  inherent 
economies  of  scale;  the  adoption  of  ancillary  advances  by  other  industries;  and 
the  increase  in  operating  skill  or  knowhow  (Enos,  1962,  317).  Factor  inputs  and 
factor  proportions  for  four  different  cracking  processes  were  listed  at  the  ends  of 
the  alpha  and  beta  phases.  Enos  concludes  that  the  beta  phase  was  as  significant 
in  its  economic  effects  as  the  alpha.  There  were  greater  reductions  in  factor 
inputs,  per  unit  of  output,  when  a  process  was  improved  than  when  it  was 
supplanted  by  a  better  one  (Enos,  1962,  319). 

Tilton  concluded  that  the  market  shares  enjoyed  by  a  handful  of  new  semi¬ 
conductor  firms  greatly  surpassed  their  contributions  to  the  innovative  process. 
Firms  achieved  this  result  by  being  particularly  adept  in  the  diffusion  process 
and  leading  in  the  use  of  new  technology  developed  in  their  own  and  other 
laboratories  to  produce  better  and  cheaper  semiconductor  devices  (Tilton,  1971, 
69). 

Finally,  a  study  of  commercially  successful  technological  advances  found  that 
a  significant  number  (i.e.,  23  to  33  per  cent)  were  wholly  adopted  from  other 
firms.  These  were  more  often  process  innovations  than  product  innovations,  and 
tended  to  be  modifications  rather  than  completely  new  items.  The  cost  of 
adopted  innovations  was  about  the  same  as  that  of  the  original  innovations, 
reflecting  the  fact  that  costs  of  originating  and  developing  a  successful  innova¬ 
tion  are  a  relatively  minor  part  of  the  total  cost  of  bringing  it  into  use,  i.e.,  about 
5  to  10  per  cent  (Utterback,  1974,  Appendix,  Table  4). 

In  sum,  the  argument  that  economic  growth  is  stimulated  by  significant  in¬ 
novation  to  a  greater  degree  than  from  rapid  adoption  of  existing  best  practice 
technology  is  unsupported  by  existing  empirical  studies. 

A  second  argument  put  forth  to  support  an  emphasis  on  innovation  is  that 
indigenous  and  original  research  and  development  work  provides  experience  for 
local  research,  technical,  and  managerial  personnel.  Adoption  of  outside  tech¬ 
nology,  even  when  combined  with  adapting  the  technology  to  local  specifica¬ 
tions,  is  presumed  not  to  provide  the  same  sets  of  learning  benefits. 

Most  observers  of  the  technological  change  process  would  disagree  that  no 
learning  benefits  are  associated  with  adopting  existing  ‘best  practice’  technology. 
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As  eminent  an  authority  as  Mansfield  concludes  that:  ‘The  diffusion  process,  like 
the  earlier  stages  of  the  process  of  creating  and  assimilating  new  processes  and 
products,  is  essentially  a  learning  process.  However,  rather  than  being  confined 
to  a  research  laboratory  or  to  a  few  firms,  the  learning  takes  place  among  a 
considerable  number  of  users  and  producers’  (Mansfield,  1968,  1 12). 

While  both  innovation  and  adoption  may  provide  scientific  and  technical 
workers  with  employment  and  experience,  it  is  likely  that  certain  specific  skills 
required  to  effect  technology  ‘breakthroughs’  are  not  required  for  adapting  al¬ 
ready  existing  technology  to  local  production  conditions,  namely  highly  edu¬ 
cated  research  personnel  to  perform  both  basic  and  applied  research  leading  to 
the  development  stage.  Unfortunately,  available  data  do  not  allow  testing  of  the 
hypothesis  that  average  skill  levels  of  research  and  technical  workers  in  firms 
emphasizing  innovation  are  higher  than  in  firms  emphasizing  adoption  of 
existing  technology.  Available  studies  do  indicate,  however,  that  skill-require¬ 
ment  ratios  are  fairly  rigid  in  research  intensive  industries.  That  is,  highly 
educated  research  personnel  cannot  readily  be  replaced  by  skilled  technicians 
(Sargent,  1973;  O’Connell,  1972). 

PROVINCIAL  SCIENCE  POLICIES 

Industrial  development  programs  at  the  provincial  level  cannot  be  as  clearly 
characterized  by  inferences  drawn  from  a  general  model  of  nationalism.  Develop¬ 
ment  programs  administered  by  agencies  such  as  the  Ontario  Development 
Corporation  and  the  Northern  Ontario  and  Eastern  Ontario  Development  cor¬ 
porations  are  not  as  specific  as  federal  programs  in  requiring  local  content  in 
capital  purchases.  Nor  is  there  explicit  insistence  that  new  technology  employed 
form  unique  additions  to  existing  technical  knowledge. 

Capital  costs,  in  principle,  can  be  approved  under  the  various  programs  for 
new  machinery  and  equipment  —  regardless  of  source  —  as  well  as  for  new  build¬ 
ings,  purchase  of  existing  buildings,  and  the  cost  of  their  renovations  and 
modification.  Venture  capital  loans  are  available  under  the  various  programs  to 
assist  small  Canadian-owned  businesses  in  Ontario  to  introduce  new  technology. 
There  is  no  explicit  requirement  that  the  new  technology  be  developed  and/or 
adapted  by  workers  of  national  origin,  nor  must  the  new  techniques  adopted 
represent  significant  breakthroughs  in  technical  knowledge. 


1 1  The  stipulation  that  eUgible  small  businesses  be  Canadian  owned  is,  to  an  extent,  re¬ 
dundant  since  multinationals  tend  to  be  concentrated  in  industries  with  above-average 
firm  sizes. 
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The  nationalist  model  has  its  application  largely  at  federal  levels  of 
government. Nationalism  is  a  collectively  consumed  good  and,  like  national 
defence,  it  is  difficult  to  exclude  non-payers  from  consumption.  More 
specifically,  efforts  to  alter  factor  prices  of  domestic  versus  foreign  technical 
workers  at  the  provincial  level  may  be  relatively  ineffective  because  of  the  higher 
degree  of  interregional,  as  compared  to  international,  mobility  of  labour.  Quebec 
could  constitute  an  important  exception  since  mobility  into  and  out  of  the 
provincial  labour  force  might  be  more  restricted  (by  language  barriers,  for^ 
example)  than  mobility  among  English-speaking  workers  across  national  borders. 
In  effect,  benefits  of  nationalist  policies  at  a  provincial  level  can  be  largely 
restricted  to  residents  of  Quebec. 

REVIEW  AND  EXAMINATION  OF  PROPOSITIONS 

Our  limited  examination  to  this  point  suggests  that  the  objectives  of  the  Cana¬ 
dian  federal  government  and  its  actions  to  promote  technological  change  are, 
and  have  been,  consistent  with  the  broad  proposition  derived  from  the  general 
model  of  nationalism;  that  is,  the  federal  government  has  placed  a  significant 
emphasis  on  the  employment  of  national  scientific  and  technical  workers  with 
less  concern  for  allocative  efficiency. 

Additional  evidence  supporting  this  contention  is  provided  by  the  observation 
that  Canada  has  opted  for  a  more  labour-injtensive  research  and  development 
process  than  have  most  other  countries.  For  example,  of  seven  OECD  countries, 
including  the  United  States,  France,  Germany,  Belgium,  the  United  Kingdom, 
Sv^en,  and  Canada,  only  Belgium  devoted  a  smaller  percentage  of  GNP  to  gross 
expenditures  on  research  and  development  than  did  Canada  in  1967.  However, 
in  terms  of  qualified  scientists  and  engineers  in  research  and  development,  as  a 
percentage  of  the  total  labour  force,  Canada  ranked  below  only  the  United 
States  and  France  in  1967  (Report  of  the  Senate  Special  Committee,  1970, 
122).  While  it  is  unlikely  that  all  countries  possess  identical  production  functions 
for  research  and  development  activity  and  that  all  face  identical  factor  price 
ratios,  it  is  equally  unlikely  that  Canada’s  emphasis  on  skilled  labour  input 
purely  reflects  cost  minimization  along  any  research  and  development  product 
‘isoquant.’ 

There  is  a  substantial  amount  of  evidence  pointing  to  slower  rates  of  tech¬ 
nological  change  in  Canadian  manufacturing  industries  compared  with  the  manu¬ 
facturing  industries  of  Canada’s  developed  trading  partners.  The  bulk  of  this 


12  Breton’s  model  of  nationalism  applied  to  Quebec  is  an  exception. 
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evidence  will  be  discussed  in  the  following  section.  We  will  merely  note  here  the 
results  of  a  relatively  recent  OECD  study  that,  employing  four  output  perform¬ 
ance  indicators  of  technological  innovation,  ranked  Canada  last  in  a  sample  of 
ten  industrially  advanced  countries,  although  she  ranked  sixth  in  terms  of  total 
research  and  development  expenditures,  in  millions  of  United  States  dollars,  and 
sixth  in  total  numbers  of  qualified  scientists  and  engineers  employed  in  research 
and  development  in  1967.  (See  Table  5  in  Appendix  A.)  This  result  might  be 
taken  as  some  evidence  that  Canada  is  using  her  scientific  and  technical  resources 
less  efficiently  than  are  other  countries. 

It  should  be  noted  that  this  inefficiency  might  reflect  not  only  an  un- 
economically  high  ratio  of  labour  to  capital  in  the  research  and  development 
process,  but  also  misallocations  within  the  labour  input  category.  Specifically, 
Canada  has  traditionally  placed  a  larger  percentage  of  her  educational  resources 
into  training  PhDs  and  supporting  graduate  research  in  science  and  engineering 
than  has,  for  example,  the  United  States. Concomitantly,  a  much  smaller  per¬ 
centage  of  educational  funds  has  been  allocated  to  training  industrial  managers 
and  administrators,  in  spite  of  recent  studies  of  the  innovation  process  which 
emphasize  the  crucial  role  of  management  activities,  such  as  marketing,  in  suc¬ 
cessful  innovation. 

The  corollary  to  the  broad  proposition  is  the  hypothesis  that  science  policy 
should  promote  a  redistribution  of  income  to  beneficiaries;  here  Canadian 
scientists  and  engineers  who  already  have  above  average  incomes.  Some  limited 
and  very  imperfect  data  are  available  enabling  us  to  examine  the  hypothesis. 
Table  6  in  Appendix  A  provides  evidence  that  employed  scientific  and  technical 
workers  had  incomes  in  1970  that  were  60  to  70  per  cent  higher  than  incomes 
earned  by  all  employed  workers.  It  is  evident  that  policies  which  promote 
income  transfers  from  consumers,  that  is,  all  employed  workers,  to  scientific 
workers  would  be  income  regressive. 

The  data  in  Table  6  cannot,  of  course,  be  taken  as  evidence  that  such  trans¬ 
fers  have  taken  place.  Higher  incomes  of  scientific  workers  could  reflect  a  greater 
investment  in  human  capital  on  the  part  of  these  workers.  Some  perspective  on 
the  wage-relative  difference  in  Canada  can  be  gathered  by  looking  at  comparable 
statistics  for  the  United  States.  From  data  provided  in  the  United  States  census, 
a  category  of  scientific  and  technical  workers,  comparable  with  the  category 
definition  in  the  Canadian  census,  was  developed.  The  American  category  was 
defined  as  employed  persons,  sixteen  years  and  older,  who  were  employed  as 


13  This  is  partly  reflected  in  the  observation  that  Canada  has  focused  a  greater  percentage 
of  her  research  efforts  in  higher  educational  institutions  presumably  emphasizing  pure, 
as  opposed  to  applied,  research  (see  Table  2  in  Appendix  A). 
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either  engineers,  mathematics  specialists,  life  scientists,  physical  scientists,  or 
engineering  and  scientific  technicians  in  1969. 

Data  provided  in  Table  7  of  Appendix  A  suggest  that  the  structure  of  the 
labour  market  for  scientific  personnel  in  Canada  does  not  contribute  to  higher 
relative  earnings  for  these  workers.  While  the  relative  supply  of  scientific 
workers  is  greater  in  the  United  States,  relative  earnings  are  also  higher;  how¬ 
ever,  this  crude  comparison  is  suspect  in  that  other  factors  influencing  income- 
relative  differences  are  not  held  constant.  One  such  factor  is  the  relatively 
greater  number  of  female  scientific  workers  in  Canada.  The  percentage  of  female 
to  male  scientific  workers  is  8.6  per  cent  in  Canada  versus  6.3  per  cent  in  the 
United  States.  Another  factor  is  the  greater  percentage  of  scientific  and  tech¬ 
nical  workers  in  manufacturing  industries  in  the  United  States. Earnings  for 
scientific  and  technical  workers  in  manufacturing  are  higher  than  the  average 
for  all  other  sectors. Finally,  scientific  and  technical  workers  in  the  United 
States  have  higher  levels  of  formal  education  than  do  their  Canadian 
counterparts  (see  Table  8  in  Appendix  A).  The  effects  of  added  education 
on  salaries  in  the  scientific  professions  have  been  found  to  be  quite 
substantial.  For  example.  Freeman  estimates  that  college-trained  specialists  in 
engineering  earn  15  to  30  per  cent  more  than  non-degree  engineers  of  the 
same  age  (Freeman,  1971,  28). 

All  of  these  factors  cited  would  contribute  to  relatively  higher  earnings 
for  scientific  and  technical  personnel  in  the  United  States  than  in  Canada. 
Unfortunately,  data  are  not  available  allowing  us  to  standardize  for  all 
worker  quality  differences,  which  would  facilitate  a  ‘clean’  comparison  of 
relative  earnings  in  the  two  countries.  At  best,  we  are  led  to  suggest  that  in  light 
of  major  differences  in  factors  affecting  marginal  productivities,  the  approxi¬ 
mately  5  per  cent  relative  earnings  premium  for  American  scientific  and  techni¬ 
cal  workers  seems  quite  low.  Tliis  small  difference  could  reflect  greater  producer 
‘rents’  being  earned  by  Canadian  scientific  workers. 

A  full  consideration  of  the  distribution  of  costs  associated  with  an 
inefficient  allocation  of  scientific  resources  is  beyond  the  scope  of  this 
study.  Conceptually,  the  costs  are  associated  with  higher  prices  for  goods 
and  services  produced  in  Canada  and,  to  this  extent,  could  be  considered 

14  Since  census  data  on  an  industry  basis  are  not  available  for  Canada,  this  observation  is 
made  as  an  inference  from  Table  2  in  Appendix  A. 

15  While  the  mean  income  of  male  science  workers  in  the  United  States  was  approximately 
38  per  cent  greater  than  the  mean  income  of  all  employees,  the  mean  income  of  male 
science  workers  in  manufacturing  industries  was  45  per  cent  greater  than  the  mean 
income  of  all  manufacturing  employees. 
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within  the  same  analytical  framework  as  the  static  costs  of  the  tariff  discussed 
in  an  earlier  section. 

It  is  noteworthy,  as  a  derived  proposition  of  the  nationalist  model,  that 
the  evolving  emphasis  on  the  employment  of  nationals  in  industrial  research 
and  development  is  coincident  with  expressed  concerns  about  employment 
prospects  for  Canadian  scientists  and  engineers.  A  Science  Council  Report 
suggested  that  only  about  one  half  of  the  1972  output  of  scientific  and  engineer¬ 
ing  graduates  would  be  effectively  utilized  in  the  near  future.  The  overall 
imbalance  between  supply  and  demand  could  not  be  entirely  attributed  to  cur¬ 
rent  economic  conditions  since  the  potential  surplus  seemed  greater  for  technical 
workers,  especially  for  those  with  advanced  degrees,  than  for  non-technical 
graduates  (Kelly,  1971,  13). 

CONCLUSION 

Our  limited  examination  of  the  broad  area  of  science  policy  suggests  that  govern¬ 
ment  objectives  and  actions  to  promote  technological  change  are,  and  have  been, 
consistent  with  elements  of  a  general  model  of  economic  nationalism:  namely,  in 
the  emphasis  placed  on  employment  of  national  scientific  and  technical  workers. 
This  emphasis  has  been  at  the  expense  of  greater  efficiency  in  the  allocation  of 
scientific  resources,  in  terms  of  the  impact  of  science  and  technology  on 
Canadian  industrial  growth. 

To  be  sure,  an  argument  exists  that  market  allocation  processes  may  lead  to 
an  underemployment  of  scientific  personnel  since  many  of  the  benefits  of  tech¬ 
nological  advances  cannot  be  internalized  as  private  returns  to  producers.  We  are 
not  arguing  in  this  section  that  government  support  of  technological  efforts, 
including  basic  research,  leads  per  se  to  a  misallocation  of  scientific  resources. 
However,  an  efficiency  argument  supporting  government  subsidies  to  research 
and  development  activity  does  not  imply  that  subsidies  to  scientific  activity  be 
restricted  to  efforts  which  employ  only  Canadian  nationals  or  which  are  labour- 
intensive.  As  already  indicated,  such  emphasis  in  science  policy  appears  to  give 
rise  to  allocative  inefficiencies.  If  there  are  substantial  external  benefits  to  trans¬ 
ferring  employment  opportunities  from  non-nationals  to  nationals,  it  needs  to  be 
demonstrated  that  these  benefits  exceed  the  welfare  losses  associated  with  result¬ 
ant  allocative  inefficiencies. 
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In  this  section,  we  consider  the  relationship  between  one  specific  and  pervasive 
manifestation  of  nationalism  —  the  tariff  —  and  rates  of  innovation  and  diffusion 
in  domestic  industries.  Our  focus  on  the  domestic  tariff  reflects  not  only  the 
need  to  delimit  research  scope  in  an  abbreviated  paper  but  also  our  judgment 
that  the  tariff,  through  its  impact  upon  industrial  structure  and  levels  of  compe¬ 
tition,  is  a  major  factor  retarding  more  rapid  rates  of  technological  change  in 
Canadian  manufacturing  industries. 

Underlying  our  decision  is  a  presumption  that  other  important  organizational 
characteristics  of  many  Canadian  manufacturing  industries,  or,  at  least,  the 
impact  of  such  characteristics  on  industrial  performance,  are  related  to  the 
existence  of  the  tariff.  For  example,  high  levels  of  industrial  concentration, 
suggested  as  another  factor  contributing  to  industrial  inefficiency  in  Canada 
(Economic  Council  of  Canada,  1969,  79-81),  may  be  a  necessary  but  not  a 
sufficient  condition  for  the  existence  of  production  inefficiencies.  In  an  open 
economy,  increased  imports  —  or  even  the  possibility  of  market  share  loss 
through  increased  imports  —  should  be  an  effective  force  restraining  significant 
departures  from  allocative  efficiency  associated  with  imperfectly  competitive 
domestic  market  structures. 

The  outline  of  a  model  relating  domestic  tariff  levels  to  rates  of  technological 
change  in  domestic  industries  has  been  provided  in  some  detail  by  other 
researchers,  including  those  concerned  with  economic  nationalism.  It  has  been 
suggested  that  the  tariff  reduces  rates  of  technological  change  in  at  least  three 
distinct  ways. 
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TARIFF-INDUCED  CHANGES  IN  FACTOR. PRICES 

One  way  is  by  raising  the  cost  of  capital  relative  to  labour  in  tariff-protected 
industries.^  Salter  (1966)  has  shown  how  this  tendency  will  defer  the  date  of 
obsolescence  and  result  in  a  larger  proportion  of  an  industry’s  capital  equipment 
being  relatively  outmoded.  Furthermore,  the  ‘best  practice’  plant  in  a  protected 
country  should  be  less  capital-intensive  than  an  equivalent  plant  in  a  free-trade 
country.^  To  the  extent  that  technology  is  capital-embodied,  the  protectionist 
country  will  lag  behind  the  free-trade  country  in  the  use  of  new  production 
practices. 

Available  evidence  indicates  that  the  overall  levels  of  capital  per  person  em¬ 
ployed  are  roughly  equal  in  Canada  and  the  United  States,  in  spite  of  the 
differences  in  factor  prices.  The  stocks  of  structures  are  higher  in  Canada  in  the 
three  broad  categories  shown  in  Table  8  earlier,  which  may  partly  reflect  the 
additional  capital  associated  with  extreme  winter  temperatures  and  greater  sea¬ 
sonal  variation.  The  rough  comparability  of  equipment  in  manufacturing  per 
person  employed  in  the  two  countries  merits  further  comment  in  light  of  its 
importance  in  this  study,  especially  as  machinery  and  equipment  have  been 
stressed  in  growth  theories  emphasizing  capital-embodied  technological  change. 
The  higher  prices  for  machinery  and  equipment  relative  to  labour  in  Canada  that 
have  persisted  historically  have  been  partially  offset  by  faster  write-offs  for 
corporation  tax  purposes.  As  a  result,  the  differences  on  an  after-profits  tax  basis 
are  less  marked.  In  addition,  in  earlier  interviews  businessmen  have  pointed  out 
that  the  costs  of  developing  machinery  for  the  different  pattern  of  factor  costs 
in  Canada  can  frequently  be  more  expensive  than  importing  the  machinery  from 
the  United  States.  It  is  also  possible  that  the  composition  of  industries  within 
manufacturing  is  more  capital-intensive  than  in  the  United  States.  These  other 
factors  apparently  obscure  or  offset  any  effect  of  differences  in  factor  prices  in 
total  manufacturing  on  the  levels  of  machinery  and  equipment  per  person 
employed.  The  evidence  is  fairly  clear  that  the  levels  of  capital  stocks  in  Canada 

1  When  American  prices  are  used  as  a  basis,  average  hourly  earnings  in  Canadian  manu¬ 
facturing  were  approximately  81  per  cent  of  earnings  in  American  manufacturing  for 
1965,  while  machinery  and  equipment  prices  and  long-term  corporate  bond  prices 
were  up  to  26  per  cent  higher  in  Canada  than  in  the  United  States.  See  D.J.  Daly,  B.A. 
Keys,  and  E.J.  Spence,  Scale  and  Specialization  in  Canadian  Manufacturing,  Staff  Study 
No.  21  for  the  Economic  Council  of  Canada  (Ottawa:  Queen’s  Printer,  March  1968),  p. 
29.  Chapter  3  above  includes  later  data  on  the  narrowing  in  weekly  earnings  for  more 
recent  years. 

2  One  can  presume  that  not  only  will  labour  be  substituted  for  capital  in  protected  in¬ 
dustries,  but  also  (and  perhaps  to  a  greater  degree)  that  fixed  capital  will  be  substituted 
for  machinery  and  equipment. 
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are  much  higher  than  in  most  other  countries,  including  the  United  States,  both 
on  a  per  person  employed  basis  and  as  a  share  of  non-residential  fixed  invest¬ 
ment  (Daly  and  Walters,  1967).  On  the  other  hand,  the  equipment  share  is  below 
that  in  most  other  countries  but  still  high  on  a  per  person  employed  basis 
compared  to  the  European  and  developing  countries.  No  direct  evidence  is 
available  on  age  distributions  of  capital  equipment  in  Canada  and  elsewhere, 
although  available  studies  (which  will  be  discussed  subsequently)  tend  to  show 
that  Canadian  firms,  on  average,  adopt  new  machinery  at  a  slower  rate  than  do 
foreign  firms. 

THE  TARIFF  AND  INDUSTRIAL  STRUCTURE 

Domestic  tariff  levels  may  also  reduce  rates  of  innovation  and  diffusion  by 
fostering  an  industrial  structure  characterized  by  inefficiently  small  plant  sizes 
producing  a  wide  range  of  output  for  short  production  lengths  of  run.  Evalua¬ 
tion  of  relationships  between  scale,  specialization,  and  rates  of  technological 
change  is  made  somewhat  difficult  by  the  various  types  of  potential  scale 
economies  existing  at  the  plant,  firm,  and  industry  levels. 

At  the  root  of  any  argument  linking  scale  and  specialization  to  rates  of 
technological  change  is  the  notion  that  the  development  and/or  adoption  of  new 
technology  is  characterized  by  significant  fixed  costs,  and  that  innovation/ 
adoption  can  be  profitable  only  if  these  costs  are  spre^^  over  large  output 
volumes.  To  the  extent  that  process  innovations  embodied  in  capital  equipment 
are  specific  to  a  particular  production  process,  the  more  relevant  scale  measure  is 
production  lengths  of  run  within  given  plants.  If  the  capital  equipment  can  be 
transferred  from  one  production  process  to  another  with  little  resulting  down¬ 
time,  the  more  appropriate  scale  consideration  is  total  output  volume  at  the 
plant  level. 

Product  innovations  are  more  clearly  tied  to  production  lengths  of  run  within 
existing  plants.  Start-up  expenses  associated  with  prototype  development  in 
manufacturing  are  a  significant  component  of  the  total  costs  of  innovation, 
constituting  between  10  to  25  per  cent  of  all  costs  (U.S.  Department  of  Com¬ 
merce,  1967).  Economies  of  scale  at  the  firm  level  associated  with  marketing  and 
financing  activities  should  provide  larger  firms  with  an  advantage  in  new  product 
introduction.  Marketing  expenses  are  also  a  particularly  important  component  of 
the  costs  of  innovation,  comprising  a  similar  percentage  of  total  costs  as  start-up 
expenses. 

Static  scale  economies  associated  with  spreading  fixed  costs  of  innovation  and 
new  technology  adoption,  both  for  new  capital-embodied  production  processes 
and  for  new  products,  over  larger  output  volumes  are  ordinarily  reinforced  by 


86  Tariff  and  science  policies 

‘dynamic’  scale  economies  associated  with  learning-by-doing.  To  the  extent  that 
learning  economies  are  a  function  of  accumulated  output  rates,  costs  of  innova¬ 
tion  and  new  technology  adoption  would  be  even  more  sharply  decreasing 
functions  of  output. 

Empirical  evidence  on  the  relationship  between  measures  of  firm  size  and 
innovation/diffusion  processes  is  not  entirely  unambiguous,  partly  because  of 
the  difficulty  in  disentangling  the  various  scale  measures.  Larger  overall  firm  size 
is  not  consistently  related  to  proportionately  greater  rates  of  innovation  across 
all  industries.  For  example,  Mansfield  found  that  the  relative  number  of  innova¬ 
tions  carried  out  by  the  largest  firms  exceeded  their  relative  share  of  the  market 
for  coal  and  petroleum  firms  but  not  for  the  largest  steel  producers  (Mansfield, 
1968^,  108-9).  Tilton  found  that  a  significant  percentage  of  new  semiconductor 
devices  were  commercially  introduced  by  small,  relatively  new  firms  (Tilton, 
1971).  This  pattern  has  been  observed  as  well  for  other  branches  of  the 
electronic  equipment  and  communications  industries. 

Part  of  the  explanation  for  the  finding  that,  in  certain  industries,  smaller 
firms  do  proportionately  more  innovating  than  larger  firms  might  be  the  fact 
that  the  smaller  firms  are  highly  specialized  and,  by  concentrating  on  narrow 
product  lines,  are  capable  of  achieving  product  lengths  of  run  equal  to  those  of 
larger  but  more  diversified  firms.  Furthermore,  learning  economies  associated 
with  earlier  production  may  be  more  important  in  these  industries  than  are  static 
economies  associated  with  factor  indivisibilities.  The  prototype  small  firm 
innovator  in  the  semiconductor  industry  was  usually  highly  specialized  in  a  very 
limited  number  of  semiconductor  devices.  The  evidence  with  respect  to  tech¬ 
nological  diffusion  as  it  relates  to  firm  size  is  more  clear  cut.  Empirical  studies 
generally  substantiate  the  hypothesis  that  large  firms  are  quicker,  on  the  average, 
than  small  firms  to  begin  using  new  techniques. 

THE  TARIFF  AND  COMPETITIVE  EFFICIENCY 

A  broader  aspect  of  the  relationship  between  tariffs  and  rates  of  technological 
change  is  the  possibility  that  protective  policies  create  monopolistic  market 
conditions  which  seriously  weaken  the  pressures  and  incentives  for  improved 
efficiency.  Available  empirical  evidence  is  quite  consistent  in  suggesting  that  high 
levels  of  industrial  concentration  along  with  other  barriers  to  effective  competi¬ 
tion  seriously  reduce  rates  of  adoption  of  new  technology  (Romeo,  1975).  A 
more  general  study  of  efficiency  in  twenty-six  Swedish  manufacturing  industries 
concluded  that  domestic  tariffs  adversely  and  significantly  affected  plant-level 
production  efficiency  (Carlsson,  1972). 
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Relatively  little  empirical  work  has  been  done  in  Canada  on  patterns  of 
industrial  innovation  and  diffusion  and  even  less  by  way  of  attempts  to  explain 
observed  patterns.  Comparisons  of  domestic  patents  filed  by  residents  as  a 
percentage  of  all  patents  filed  as  well  as  of  payments  for  technical  services  as  a 
percentage  of  domestic  research  and  development  expenditures  across  developed 
countries  indicate  that  Canadian  industries  are  particularly  large  importers  of 
foreign  technology  and  lag  behind  in  rates  of  industrial  innovation  (Firestone, 
1971).  Trade  studies  demonstrating  that  Canada’s  comparative  disadvantage  in 
secondary  manufacturing  is  particularly  marked  for  ‘technology  intensive’  indus¬ 
tries  provide  additional  evidence  that  Canadian  manufacturing  industries  suffer 
slower  rates  of  technological  change  than  their  foreign  counterparts  (Weiser  and 
Jay,  1972;  Baumann,  1974).  Limited  information  from  case  studies  also  suggests 
that  Canadian  firms  are  slower  adopters  of  new  technology  developed  outside 
the  country.  For  example,  Flufbauer,  in  a  study  on  the  diffusion  of  synthetic 
materials,  found  that  production  of  a  new  synthetic  first  took  place  in  Canada 
approximately  fourteen  years,  on  the  average,  after  it  had  been  initially  pro¬ 
duced  by  the  innovating  country  (Flufbauer,  1966,  138). 

Previous  studies  cited  have,  by  and  large,  failed  to  treat  explicitly  the  linkages 
between  scale,  specialization,  and  other  derived  consequences  of  the  domestic 
tariff  and  subsequent  rates  of  technological  change  in  Canada.  In  the  following 
sections,  two  sets  of  studies  are  discussed  which  attempt  to  provide  additional 
evidence  on  rates  of  technological  change  in  Canadian  manufacturing  industries 
as  well  as  some  explanation  of  observed  rates.  The  first  set  consists  of  case 
studies  of  adoption  patterns  for  several  specific  innovations.  The  second  is  an 
empirical  investigation  of  the  determinants  of  relative  trade  balances  for  a  sample 
of  secondary  manufacturing  industries. 

NUMERICAL  CONTROL  MACHINE  TOOLS 

The  first  innovation  we  consider  is  the  use  of  numerical  control  machine  tools. 
The  term  ‘numerical  control’  has  come  to  be  accepted  as  the  control  of  a  specific 
operation  by  means  of  tape  or  card  command  or  by  dial  input.  Numerical 
control,  henceforth  NC,  has  to  date  been  applied  chiefly  to  metal-working  tools 
and,  within  this  activity,  chiefly  to  drilling,  boring,  and  milling  operations.  NC 
machine  tools  are  built  in  a  wide  variety  of  types  and  sizes  ranging  from 
relatively  low-priced,  multipurpose  drilling  machines  to  large  machining  centres 
capable  of  performing  a  wide  variety  of  operations  with  automatic  tool  changers. 

Consistent  time  series  data  on  the  adoption  pattern  for  NC  machine  tools  within 
a  specific  industry,  the  tool  and  die  industry,  are  available  for  the  United  States. 


88  Tariff  and  science  policies 


TABLE  15 


Per  cent  of  tool  and  die  firms  in 

U.S.  using  NC 

Year  (January  1 ) 

Per  cent  of  firms 

1961 

1.1 

1962 

1.1 

1963 

2.3 

1964 

4.5 

1965 

5.7 

1966 

7.9 

1967 

13.6 

1968 

20.4 

TABLE  16 


Per  cent  of  tool  and  die  firms  in 
Canada  using  NC 

Year  end 

Per  cent  of  firms 

1961 

1.54 

1962 

1.43 

1963 

1.33 

1964 

2.54 

1965 

4.76 

1966 

4.60 

1967 

4.49 

1968 

10.11 

1969 

11.11 

1970 

14.44 

1971 

16.67 

1972 

18.89 

The  percentage  of  American  tool  and  die  firms  using  NC  over  the  period  1960-68 
is  given  in  Table  15  (Mansfield,  1968h).  In  order  to  facilitate  direct  comparison 
with  the  American  study,  comparable  data  were  collected  for  the  Canadian  tool 
and  die  industry  (Globerman,  \91Sb).  The  percentage  of  tool  and  die  firms  in 
Canading  using  NC  over  the  period  1961-72  is  given  in  Table  16. 

Comparison  of  Tables  15  and  16  show  that  while  initial  adoption  levels  in  the 
two  industries  were  roughly  equal,  NC  use  spread  more  rapidly  in  the  American  in¬ 
dustry  than  in  Canadian;  by  1968,  roughly  20  per  cent  of  the  industry  was  using 
NC  in  the  United  States  while  in  Canada  the  adoption  level  was  closer  to  10  per  cent. 
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More  specific  comparisons  of  rates  of  diffusion  were  obtained  by  estimating 
parameters  of  a  logistic  function  fit  to  the  data  in  Table  16.  The  equation  of 
the  logistic  function  is  given  as; 

P(t)  =  K/l  +  ^  -  (OC  +  (1) 

where  P{t)  is  the  proportion  of  tool  and  die  firms  using  NC  at  time  K  is  the 
maximum  proportion  of  user  firms  that  will  be  reached,  and  and  0  are 
the  parameters  of  the  logistic  function. 

Two  values  of  K  were  assumed,  50  per  cent  and  80  per  cent.  These  values 
were  suggested  by  Mansfield  based  on  interviews  he  conducted  with  a  number 
of  American  tool  and  die  firms.  The  parameters  of  the  equation  were  esti¬ 
mated  by  taking  natural  logs  of  both  sides  of  the  equation,  rearranging  terms, 
and  using  ordinary  least  squares.  Results  are  given  below: ^ 


In  (R^/O.SO  -  Pt) 
=  0.961 


-1.774  +  0.1333r 
(14.61), 


(la) 


In  (PjlO.SO  -  Pt) 
=  0.948 


-1.961  +  0.12571 
(14.21), 


{\b) 


The  equations  are  estimates  for  the  full  period  1961-72.  For  comparison, 
estimates  of  the  parameters  of  the  logistic  obtained  by  Mansfield  from  data  in 
Table  15  are  given  below: 


In  (Pf/0.50 

-  Pt)  = 

-4.604  +  0.538U 

(Ic) 

In  (Pf/0.80 

-Pt)  = 

-4.460  +  0.466r. 

{\d) 

Comparison  of  equations  (1«)  through  {\d)  indicates  that  over  a  very 
similar  time  period,  and  for  the  same  initial  level  of  NC  use,  the  rate  of  dif¬ 
fusion  was  approximately  four  times  greater  in  the  United  States  than  in 
Canada.  More  significantly,  this  conclusion  is  maintained  even  if  the  ‘opti¬ 
mistic’  value  of  K,  80  per  cent,  is  assumed  for  American  firms  and  the 
‘pessimistic’  value  of  K,  50  per  cent,  is  assumed  for  Canadian  firms. 

When  the  sample  was  split  into  those  firms  using  NC  by  the  end  of  1972 
and  those  not  using  NC,  we  found  NC  users  to  be  significantly  larger  than  non- 

3  A  r  value  is  shown  in  parentheses  below  the  slope  coefficients,  is  the  coefficient  of 
determination  adjusted  for  degrees  of  freedom. 
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users,  as  measured  by  total  number  of  employees.  In  addition,  users  engage  in 
significantly  more  precision  machining  activities,  for  which  NC  is  particularly 
suited. 

The  results  are  consistent  with  the  characteristics  of  the  NC  innovation. 
Since  NC  machines  are  ordinarily  more  expensive  than  the  machines  replaced, 
the  overall  volume  of  work  to  be  done  on  NC  equipment  should  be  sufficient 
to  keep  the  machine  relatively  busy  and  help  spread  overhead  costs.  Thus,  one 
would  expect  NC  to  be  more  profitable  for  larger  firms,  other  factors  being 
the  same.  Furthermore,  effective  use  of  NC  requires  a  company  to  preplan  the 
manufacture  of  parts,  operation  by  operation.  The  likelihood  is  greater  that 
large,  rather  than  small,  firms  engage,  or  have  the  capacity  to  engage,  in 
production  control  activities  necessary  for  successful  NC  use.  Moreover,  the 
advantages  of  NC  are  particularly  suited  for  operations  when  the  part  con¬ 
figuration  is  complex  and  when  parts  involve  many  complicated  operations, 
both  of  which  are  characteristics  of  precision  machining  activities. 

While  NC  machine  tools  are  capable  of  performing  a  variety  of  operations, 
the  advantages  gained  by  a  larger  overall  work  volume  may  be  offset  if  pro¬ 
duction  runs  for  particular  operations  are  very  small.  This  condition  would 
arise  if  increased  work  volume  was  concomitant  with  proportionally  increased 
product  diversity.  Among  other  factors,  the  relative  advantage  of  NC  machines 
depends  upon  average  batch  size  and  how  often  production  of  the  same  piece 
is  repeated.  The  lot-sizes  for  which  NC  is  most  economic  vary  from  workpiece 
to  workpiece  and  from  machine  to  machine;  however,  the  technique  has 
generally  been  found  to  be  most  favourable  within  the  range  of  five  to  fifty 
pieces  (Gebhardt  and  Hertzold,  1974).  NC  use  would  be  clearly  uneconomical 
for  tooling  processes  involving  one-off  runs  of  a  relatively  unsophisticated 
part. 

We  were  unable  to  obtain  estimates  of  average  lot-sizes  for  our  sample  of 
tool  and  die  firms.  It  is  likely,  however,  that  firms  enjoying  larger  overall 
work  volumes  also  realized  larger  lot-sizes  for  any  machining  operation,  since 
there  are  a  relatively  limited  number  of  parts  produced  and  tooling  operations 
performed  in  a  custom  machine  shop.  Unfortunately,  a  measure  of  overall 
plant  size  does  not  allow  us  to  separate  the  effects  of  length  of  run  from 
other  possible  firm  level  economies  since,  in  this  industry,  virtually  all  shops 
were  single  plant  enterprises. 

Some  indirect  evidence  that  average  lot  sizes  are  an  important  factor  in  the 
NC  adoption  decision  of  Canadian  firms  is  provided  by  the  following  result:  all 
non-user  firms  in  our  survey  were  asked  to  rank  reasons  for  non-use  on  a  scale 
ranging  from  unimportant  to  very  important.  Approximately  70  per  cent  of 
non-NC  users  cited  too-short  production  runs  as  a  very  important  reason  for 
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non-adoption.  Two  other  reasons  cited  as  very  important,  although  by  less 
than  30  per  cent  of  non-NC  users,  were  unfamiliarity  with  NC  and  inability  to 
finance  investment  in  NC.  This  may  be  taken  as  some  indication  that  produc¬ 
tion  lengths  of  run  are  the  major  scale  factor  associated  with  the  NC  adoption 
decision. 

The  tool  and  die  industry,  composed  largely  of  independent  machine  shops 
and  departments  within  integrated  firms,  is  primarily  a  localized  industry.  It 
is,  therefore,  somewhat  of  a  presumption  to  ascribe  the  smaller  plants  and 
smaller  average  batch  sizes  in  Canada,  as  compared  with  the  United  States,  to 
the  existence  of  the  Canadian  tariff  on  machine  tooled  parts. ^  Nevertheless, 
the  industry  does  receive  significant  tariff  protection.  The  ratio  of  1969 
import  duties  paid  to  total  imports  for  the  machine  shop  sector  in  the  metal 
fabricating  group  was  5.5  per  cent  while  the  comparable  ratio  for  the  counter¬ 
part  American  industry  was  about  one  per  cent. 

SPECIAL  PRESSES  IN  PAPER-MAKING 

The  second  innovation  considered  is  the  use  of  special  presses  in  the  paper 
process.  The  purpose  of  special  presses,  henceforth  SPs,  is  to  speed  up  the 
removal  of  water  from  the  paper  web,  the  substance  of  which  paper  is  made, 
consisting  of  fibres  and  water,  in  the  wet-end  of  the  paper  machine.  The 
primary  advantages  of  SPs  over  conventional  suction  presses  are  the  significant 
increases  in  water  removal,  with  resultant  speed  and  production  increases, 
along  with  reduced  crushing  and  marking  of  sheets.  SPs  are  suitable  for  all 
kinds  of  paper  machines  and  are  adaptable  to  existing  presses  with  some 
modification. 

The  Venta-nip  press,  the  most  commonly  used  type  of  special  press,  was  first 
adopted  in  the  United  States  in  1963  and  in  Europe  in  early  1964.  Two  measures  of 
the  subsequent  diffusion  of  SP  use  in  Europe  are  available:  the  percentage  of  firms 
over  time  using  SP-equipped  machines,  and  the  share  of  total  output  over  time 
produced  on  SP-equipped  machines^  (see  Tables  17  and  18). 

4  The  median  number  of  employees  at  the  beginning  of  1968  for  the  sample  of  American 
tool  and  die  firms  was  36  while  the  median  for  our  Canadian  sample  in  1972  was 
approximately  22. 

5  The  data  indicate  that  the  percentage  of  firms  using  SP-equipped  machines  is  larger 
than  the  percentage  of  total  output  produced  on  SP-equipped  machines.  This  relation¬ 
ship  is  a  fundamental  feature  of  diffusion  patterns.  Earlier  adopters  do  not  adopt  as 
intensively  as  later  adopters,  other  factors  being  equal,  since  the  risks  of  adoption 
decrease  over  time.  A  complete  description  of  the  survey  from  which  these  data  are 
derived  is  in  Ray,  1969. 
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TABLE  17 


Per  cent  of  European  firms  using 
SP-equipped  machines 


1964 

1966 

1968 

Austria 

60 

Germany 

33 

75 

Italy 

22 

55.5 

Sweden 

7.3 

44 

51.2 

U.K. 

4.3 

21.3 

63.8 

TABLE  18 


Per  cent  of  total  output  produced  on  SP-equipped 
machines,  Europe  (selected  years) 


1964 

1966 

1968 

Austria 

42 

52 

Germany 

4 

23 

Italy 

6 

Sweden 

2 

24 

52 

U.K. 

2 

10 

31 

To  obtain  data  on  SP  use  in  Canada,  one  of  the  authors  conducted  a  mail 
survey  of  firms  in  the  Canadian  paper  and  board  industry  (Globerman,  in  press). 
Our  survey  indicated  that  the  first  use  of  SPs  in  Canada  took  place  in  1963. 
Subsequent  diffusion  of  SP  use  in  Canada  was  measured  as  the  percentage  of 
responding  firms  over  time  indicating  SP  use,  and  the  percentage  of  total 
industry  output  produced  on  SP-equipped  machines.  These  data  are  shown  in 
Table  19. 

In  comparing  diffusion  rates  among  the  sample  countries,  it  should  be  borne 
in  mind  that  suivey  coverage  varied  considerably  from  country  to  country.  While 
there  was  some  over-representation  of  larger  firms,  who  were  earlier  users  of  SPs, 
in  both  studies,  this  bias  was  particularly  severe  for  several  of  the  European 
countries.  It  is  unlikely,  however,  that  any  adjustments  for  this  bias  would  alter 
the  fundamental  conclusion  that  the  inter-firm  diffusion  rate  was  slower  in 
Canada  than  in  Western  Europe. 

The  characteristics  of  SP  user  and  non-user  firms  in  Canada  were  examined.  It 
was  expected  that  differences  among  firms  in  their  SP-adoption  behaviour  would 
largely  reflect  differences  in  the  relative  advantage  to  each  firm  of  using  SPs.  The 
most  important  advantage  of  SP  use  is  considered  to  be  the  resulting  increase  in 
capacity  of  SP-equipped  machines. 
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TABLE  19 

Per  cent  of  firms  in  Canada 
using  SP-equipped  machines 


1966  1968 

1972 

17.4  47.8 

70.8 

Per  cent  of  total  output 
produced  on  SP-equipped 
machines  (selected  years) 

1965 

1972 

2.1 

39.8 

The  potential  advantage  of  increased  capacity  would  be  more  completely 
realized,  other  things  being  equal,  by  firms  producing  standardized  products, 
thus  avoiding  machine  down-time  associated  with  frequent  product  changeover, 
as  well  as  by  firms  facing  highly  elastic  demand  curves  for  their  products.^ 
Previous  researchers  have  noted  that  in  the  tariff-protected,  that  is,  non¬ 
newsprint  sector  of  the  paper  industry,  the  number  of  firms  producing  any 
product  line  has  been  too  great  for  any  one  firm  to  achieve  the  lengths  of  run 
possible  on  modern  paper-making  machines  (Haviland,  Takacsy,  and  Cape, 
1968).  A  related  notion  is  that  significant  increases  in  sales  of  non-newsprint 
products  by  any  one  producer  would  require  price  reductions  and,  consequently, 
invite  the  possibility  of  retaliation  by  other  producers.  Given  this  situation, 
domestic  producers  will  opt  for  stable  shares  of  a  smaller  overall  market. 

An  attempt  was  made  to  identify  important  differences  among  earlier  and 
later  SP-adopting  paper  companies.  It  was  not  possible  to  estimate  directly  the 
extent  of  product  variation  (associated  with  domestic  tariff  protection)  for  firms 
in  our  sample;  however,  an  indirect  measure  of  tariff  protection,  that  is,  the 
proportion  that  non-newsprint  production  comprised  of  total  firm  output,  was 
found  to  be  negatively  and  significantly  related  to  the  initial  date  of  SP-adoption 
for  our  sample  of  paper  companies.^  Other  factors  being  constant,  larger  firms 
did  not  adopt  sooner  than  smaller  firms.  Older  equipment  in  place  contributed 

6  Other  things  being  constant,  resultant  increases  in  potential  capacity  will  be  smaller 
the  older  the  machine  being  re-equipped. 

7  Another  measure  of  product  variation  was  the  calculated  production  volume  per 
machine,  taken  to  be  a  direct  measure  of  the  intensity  of  machine  utilization.  Since 
the  two  variables  had  a  simple  correlation  coefficient  of  above  0.8,  results  were  in¬ 
sensitive  to  our  product  variation  measure. 
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to  later  SP-adoption,  although  the  coefficient  for  the  age  of  equipment  variable 
was  statistically  insignificant  at  any  acceptable  confidence  level.  Finally,  foreign- 
owned  firms  (those  companies  having  more  than  50  per  cent  of  their  assets 
owned  by  non-residents)  were  significantly  earlier  adopters  than  domestically 
owned  firms. 

Results  cited  above  were  concerned  with  how  quickly  firms  began  to  use  SPs. 
Another  consideration  is  how  quickly,  once  the  innovation  was  adopted,  its  use 
spread  within  the  firm.  A  measure  of  the  rate  of  intra-firm  adoption  chosen  for 
our  sample  was  the  number  of  years  beyond  the  initial  date  of  SP  adoption  it 

Q 

took  for  a  firm’s  total  output  to  be  produced  on  SP-equipped  machines. 

The  most  important  variables  influencing  the  intra-firm  rate  of  adoption  were 
the  date  of  first  adoption  itself  and  the  proportion  of  total  output  composed  of 
non-newsprint  products.  Since  the  risk  of  innovation  adoption  can  be  expected 
to  decrease  over  time  as  more  experience  with  the  innovation  is  accumulated 
outside  the  firm,  the  later  the  year  of  first  adoption  the  quicker,  other  factors 
being  equal,  should  be  the  intra-firm  diffusion  rate.  This  hypothesis  was  sup¬ 
ported  by  our  empirical  results.  The  findings  that  firms  enjoying  greater  tariff 
protection  were  slower  to  intensify  SP  use  once  the  innovation  was  adopted  are 
consistent  with  results  from  the  inter-firm  diffusion  analysis.^ 

RELATED  STUDIES 

Diffusion  patterns  for  NC  machine  tools  and  for  special  presses  are  specific 
examples  of  the  possible  impact  that  limitations  on  realized  scale  and  special¬ 
ization  might  have  on  adoption  of  —  more  or  less  —  indivisible  capital  equip¬ 
ment.  A  recently  completed  study  of  innovation/diffusion  patterns  for  a  sample 
of  Australian  manufacturing  industries  provides  some  additional  evidence  on 
rates  of  innovation  adoption  in  Canada  as  well  as  on  the  relationship  between 
scale  and  specialization  and  adoption  of  capital-embodied  new  technology 
(Australian  Government  Publishing  Service,  1972). 

The  study  focused  on  ten  industries  and  involved  comparison  of  Australian 
experience  with  that  of  six  other  industrial  nations  including  Canada.  For  at 

8  Over  half  of  our  sample  companies  were  producing  all  of  their  output  on  SP-equipped 
machines  by  the  end  of  1972.  The  date  of  total  adoption  for  firms  not  yet  at  that 
level  by  the  end  of  1972  was  estimated  by  extrapolating  the  annual  rate  of  adoption 
up  to  1972. 

9  Our  results  also  indicated  that  ownership  is  a  far  less  important  factor  influencing  the 
rate  at  which  the  innovation  spread  within  a  firm  than  in  influencing  the  initial  date  of 
adoption.  Moreover,  larger  firm  size  contributed  to  delays  in  intensifying  the  use  of  SPs 
within  paper  companies. 
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least  two  innovations  in  each  industry,  the  authors  attempted  to  identify  two 
stages  in  the  adoption  process:  the  date  of  first  adoption  and  the  dates  at  which 
the  innovations  could  be  considered  as  having  been  ‘generally  accepted.’^® 

A  general  observation  consistent  with  evidence  in  the  study  is  that  both 
Canada  and  Australia  tended  to  have  later  initial  adoption  dates  and  later  dates 
of  ‘general  acceptance’  than  did  other  sample  countries,  primarily  for  innova¬ 
tions  involving  large  capital  expenditures.  This  observation  leads  the  authors  of 
the  Australian  study  to  conclude  that  encouraging  rationalization  through  in¬ 
creasing  production  lengths  of  run  and  average  plant  size  would  improve 
diffusion  of  new  technology. 

It  is  also  interesting  to  note  an  observation  that  parallels  an  earlier  point 
raised  in  our  study,  namely,  that  various  government  incentive  programs  do  little 
to  encourage  explicitly  more  rapid  adoption  of  existing  technology  developed 
abroad.  Indeed,  through  the  maintenance  of  protective  tariffs,  this  process  for 
transferring  technology  is  actually  discouraged.  In  considering  Australian  govern¬ 
ment  policy,  the  authors  comment: 

Adoption  of  new  technology  often  tends  to  take  place  during  actual  production, 
after  the  new  process  or  machine  is  installed.  The  incentive  for  increased  R&D 
expenditure  provided  by  the  Industrial  Research  and  Development  Grants  Act, 
1967,  does  not  provide  industry  with  significant  assistance  when  imported 
technology  is  adopted  in  this  way.  This  is  particularly  true  for  the  more  frag¬ 
mented  industries  containing  many  smaller  sized  companies  (Australian  Govern¬ 
ment  Publishing  Service,  1972,  1.5). 

The  evidence  presented,  to  this  point,  is  consistent  with  the  hypothesis  that 
the  domestic  tariff  retards  the  diffusion  of  new  technology  in  Canada  by  reduc¬ 
ing  the  profitability  of  adopting  capital-embodied  innovations.  A  related  hypo¬ 
thesis  is  that  the  tariff  —  by  reducing  competitive  pressures  to  moderate 
costs  —  enables  Canadian  producers  to  indulge  in  excessive  risk  avoidance  and 
eschew  investment  in  risky,  albeit  profitable,  new  technology,  even  when  the 
new  technology  is  less  capital  intensive  than  existing  production  techniques.  The 
diffusion  pattern  of  a  new  production  technique  in  the  carpet  industry  provides 
further  evidence  on  the  potential  significance  of  the  latter  relationship. 


10  A  major  shortcoming  of  the  study  is  the  fact  that  data  on  actual  adoption  levels  over 
time  were  not  obtained.  Rather,  information  on  dates  of  first  adoption  and  dates  of 
acceptance  were  obtained  from  interviews  with  suppliers  and  users  of  the  innovation. 
Hence,  dates  are  relatively  imprecise  and  —  in  many  instances  —  little  more  than 
rankings  of  countries  are  provided. 
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TUFTING  EQUIPMENT  IN  CARPET  MAKING 

A  major  post-war  innovation  in  the  carpet  industry  was  the  use  of  tufting 
machinery.  Prior  to  the  introduction  of  the  tufting  process,  weaving  was  the 
principal  method  of  carpet-making.  The  major  advantage  of  the  tufting  process 
was  that  tufted  carpets  could  be  produced  about  one-third  cheaper  than  tradi¬ 
tional  woven  carpets.  Early  weaknesses  of  tufting,  primarily  the  inability  to 
make  patterned  carpets,  were  largely  overcome  by  progress  made  in  carpet  print¬ 
ing  technology. 

The  earliest  use  of  tufting  equipment  in  the  United  States  took  place  around 
1950  (Globerman,  1975).  In  1952,  it  was  estimated  that  about  14  per  cent  of 
the  total  broadloom  carpet  produced  in  that  country  was  of  tufted  construction, 
and,  by  1955,  American  tufted  production  amounted  to  about  40  per  cent  of 
total  carpet  production.  This  ratio  increased  to  more  than  60  per  cent  by  1957 
and  to  87  per  cent  by  1963. 

By  comparison,  the  first  recorded  use  of  the  tufting  process  in  Canada  was  in 
1953;  tufted  carpet  production  as  a  percentage  of  total  carpet  output  in  that 
year  can  only  be  estimated  as  something  less  than  15  per  cent.  By  1960,  tufted 
carpets  constituted  about  59  per  cent  of  the  total  square  yards  of  carpet  pro¬ 
duced  in  Canada,  the  ratio  increasing  to  a  peak  of  80  per  cent  by  the  end  of 
1969. 

In  sum,  a  three-year  lag  existed  between  the  initial  production  of  tufted 
carpet  in  the  United  States  and  in  Canada,  although  as  late  as  1953,  the  adoption 
level  in  the  former  was  only  14  per  cent,  presumed  to  be  not  much  higher  than 
in  Canada.  It  took  approximately  five  years,  1952-57,  from  an  initial  level  of  14 
per  cent,  for  tufted  carpet  output  in  the  United  States  to  reach  60  per  cent  of 
total  carpet  output.  Starting  from  a  roughly  similar  adoption  level,  it  took  about 
seven  years,  1953-60,  to  achieve  the  60  per  cent  adoption  ratio  in  Canada. 
Moreover  by  1960,  74  per  cent  of  all  carpet  output  produced  in  the  United 
States  was  of  tufted  construction. 

The  major  factor  encouraging  rapid  adoption  of  tufting  technology  in  the 
United  States  was  the  entry  of  new  firms  into  the  industry  in  the  early  post-war 
period.  The  number  of  firms  manufacturing  carpet  doubled  between  1949  and 
1963,  and  all  the  new  firms  were  users  of  the  tufting  process.  The  entrance  of 
new  tufting  firms,  in  turn,  compelled  adoption  of  the  tufting  process  by  the 
relatively  large,  established  carpet  manufacturers  (Reynolds,  1968). 

Conditions  in  the  United  States  were  conducive  to  the  entry  of  new  firms 
into  the  industry  in  the  early  post-war  period.  Reynolds  notes  that  no  significant 
barriers  to  entry  existed  in  the  industry.  Product  differentiation  was  limited  and 
the  demand  for  carpets  was  price-elastic.  The  tufting  process,  in  fact,  had  lower 
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capital  requirements  than  the  conventional  weaving  process  as  smaller  plant  sizes 
were  required.  Barriers  to  entry  for  new  carpet  firms  were  significantly  higher  in 
Canada  over  a  similar  time  period.  The  Canadian  carpet  industry  was  character¬ 
ized  by  a  greater  degree  of  product  differentiation  because  of  the  far  fewer 
numbers  of  manufacturers,  relative  to  total  domestic  output,  operating  in 
Canada. 

One  indication  of  the  difference  between  competitive  conditions  existing  in 
American  and  Canadian  carpet  industries  is  industry  concentration  ratios.  The 
value  of  industry  production  accounted  for  by  the  eight  largest  firms  in  the 
American  carpet  industry  in  1947  amounted  to  71.2  per  cent.  In  comparison, 
the  number  of  firms  accounting  for  80  per  cent  of  total  employment  in  the 
carpet,  mat,  and  rug  industry  in  Canada  during  1948  was  4.8.  Another  measure 
of  differences  in  internal  barriers  to  entry  is  price  elasticities  of  demand  in  the 
two  countries.  Reynolds  estimated  the  price  elasticity  of  demand  for  carpets  in 
the  United  States  to  be  approximately  equal  to  1.35  over  the  period  1951-63. 
Using  similar  data,  our  estimated  price  elasticity  of  demand  for  carpets  in 
Canada,  over  the  period  1949-64,  was  0.67. 

The  carpet  industry  in  Canada  during  the  post-war  period  can  be  aptly 
described  by  the  model  of  a  protected  oligopoly,  developed  by  Eastman  and 
Stykolt  (1967).  High  domestic  levels  of  concentration  along  with  effective 
product  differentiation  prevented  entry  of  new  tufters  in  the  early  diffusion 
period. In  this  circumstance,  increased  imports  might  have  served  the  same 
function  as  entry  of  new  firms  into  the  domestic  industry  by  way  of  encouraging 
established  firms  to  adopt  tufting  more  quickly  than  they  did.  However,  imports 
as  a  percentage  of  total  factory  shipments  in  Canada  increased  from  a  ratio  of 
0.57  in  1950  to  a  high  of  only  0.67  in  1954.  Protective  tariff  levels  along  with 
the  inelastic  price  demand  for  carpets  and  relatively  high  transport  costs 
apparently  prevented  major  import  incursions  into  domestic  markets.*^  Thus, 
later  adoption  of  the  tufting  process  by  firms  in  Canada  did  not  result  in  major 
loss  of  market  shares  to  foreign  exporters. 

SUMMARY  AND  CONCLUSIONS  OF  CASE  STUDIES 

The  evidence  from  the  various  case  studies  cited  is  consistent  in  demonstrating 
slower  adoption  of  capital-embodied  innovations  in  Canada  than  in  several  other 
developed  countries.  In  cases  where  the  innovation  was  more  capital  intensive 

11  Barriers  to  domestic  entry  decreased  over  time  as  income  increased  and  potential 

demand  at  existing  prices  increased. 

12  The  carpet,  mat,  and  rug  industry  has  nominal  tariff  rates  significantly  above  the  average 

for  all  manufacturing  industries,  equal  to  about  25  per  cent  in  1969. 
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than  existing  techniques,  thus  requiring  longer  product  lengths  of  run  for  effi¬ 
cient  use,  slower  adoption  reflected  the  impact  of  the  domestic  tariff  on  plant 
level  production  conditions.  The  experience  of  the  carpet  industry  suggests  that 
the  anti-competitive  effects  of  the  tariff  might  retard  the  adoption  of  new  tech¬ 
niques  even  when  the  innovations  are  less  capital  intensive  than  existing 
techniques. 

A  potential  concern  is  the  need  to  reconcile  Canada’s  slower  rate  of  diffusion 
with  the  evidence  on  narrowing  differences  in  output  per  capita  between  Canada 
and  the  United  States.  Table  4  above  shows  that  there  actually  has  been  very 
little  narrowing  in  output  per  employed  person  in  manufacturing.  The  possibility 
of  an  aggregation  bias  must  be  recognized,  although,  given  the  number  of  factors 
affecting  productivity,  one  can  imagine  that  slower  diffusion  rates  have  been 
offset  by  other  factors.  Another  possibility  is  that  concomitant  with  Kennedy 
Round  tariff  reductions,  the  rate  of  diffusion  has  increased  in  Canada  over  time. 
A  study  by  Hufbauer  offers  some  tentative  support  for  this  hypothesis.  In  a 
study  of  the  diffusion  of  synthetic  materials,  he  found  that  production  of  a  new 
synthetic  first  took  place  in  Canada  approximately  fourteen  years,  on  the 
average,  after  it  had  been  initially  produced  by  the  innovating  country.  The  most 
recent  estimate  of  the  lag  was  for  1962.  By  way  of  comparison,  the  lag  between 
initial  production  of  new  synthetics  in  Canada  and  the  innovating  country  was, 
on  average,  calculated  as  thirty-two  years  in  1910  (Hufbauer,  1966,  138).  To 
evaluate  in  detail  the  hypothesis  that  diffusion  rates  in  Canada  have  changed 
systematically  over  time  is  somewhat  beyond  the  scope  of  this  study. 

The  evidence  with  respect  to  the  influence  of  foreign  ownership  is,  at  best, 
indecisive.  In  one  case,  an  affiliate  status  increased  the  probability  of  early 
innovation  adoption,  while,  in  other  cases,  it  had  no  significant  influence  on 
adoption  behaviour.  One  should  not  be  dismayed  to  find  that  diffusion  gaps  in 
Canada  persist  in  spite  of  high  foreign  ownership  levels.  The  result  is  consistent 
with  other  findings  that,  given  existing  tariff  levels,  subsidiaries  do  not  act  in  any 
fundamentally  different  way  from  domestically  owned  firms  (Safarian,  1966). 

TRADE-FLOW  STUDIES 

Limitations  on  the  inferences  one  can  draw  from  a  few,  very  specific  case  studies 
are  recognized.  The  innovations  investigated  were  all  capital-embodied  process 
innovations,  while,  in  fact,  the  most  common  form  taken  by  new  technology 
(and  to  which  the  bulk  of  industrial  research  and  development  efforts  are 
directed)  is  product  development  and  modification. 

In  this  section,  a  more  general  treatment  is  given  to  the  relationship  between 
industrial  structure  and  technological  change  (presumed  to  include  new  product 
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development).  The  analysis  proceeds  by  calculating  a  measure  of  relative  net 
trade  balance  for  a  sample  of  Canadian  secondary  manufacturing  industries  and 
relating  our  calculated  measure  to  various  industry  characteristics  including 
nominal  domestic  tariff  rates.  Several  existing  empirical  studies  of  international 
trade  flows,  based  upon  Technology-gap’  trade  theories,  have  noted  the 
significant  comparative  disadvantage  that  Canada  suffers  in  technology-intensive 
industries.  Our  intention  here  is  to  consider  whether  Canada’s  technology  ‘gap’  is 
derived  from  some  unique  factor  supply  problem  or  whether  it  can  be  explained 
primarily  by  market  structure  factors  and,  in  particular,  by  the  existence  of 
domestic  and  foreign  tariffs. 

The  sam.ple  size  was  limited  to  fifty-four  three-  and  four-digit  Canadian 
secondary  manufacturing  industries  for  both  pragmatic  and  conceptual  con¬ 
siderations.  Specifically,  primary  manufacturing  industries  were  excluded  since 
the  factors  influencing  export-import  flows  have  been  found  to  differ  significant¬ 
ly  between  primary  and  secondary  manufacturing  industries  (Fullerton  and 
Hampson,  1957).  Of  the  total  sample  of  secondary  manufacturing  industries, 
bakeries,  breweries,  distilleries,  soft  drinks,  lime,  cement  and  concrete  products, 
and  printing  and  publishing  were  excluded  because  of  the  primarily  localized 
nature  of  production  and  sales  in  these  industries.  The  manufacturing  industries 
remaining  in  our  sample  are  those  for  which  information  could  be  obtained  on 
all  variables  of  interest. 

Our  measure  of  relative  trade  balance  is  derived  from  a  measure  used  by 
Balassa  in  an  earlier  study.  Balassa  measured  a  country’s  comparative  advantage 
by  dividing  the  country’s  share  in  the  export  of  a  given  commodity  by  its  share 
in  the  combined  exports  of  manufactured  goods  of  the  ten  industrial  countries 
in  his  sample  and  expressing  this  result  in  index  number  form  (Balassa,  1965). 

Our  measure,  for  the  fifty-four  secondary  manufacturing  industries,  is  cal¬ 
culated  by  dividing  the  dollar  value  of  exports  minus  imports  averaged  over 
1969-70  for  each  industry  by  the  dollar  value  of  exports  minus  imports  over  the 
same  period  for  all  industries  in  the  sample.  Net  trade  balance  of  each  industry  is 
standardized  for  industry  size  by  dividing  the  calculated  trade  balance  by  the 
total  value  of  industry  shipments  averaged  for  1969-70;  likewise,  the  aggregate 
net  trade  balance  figure  is  divided  by  total  value  of  shipments  for  all  industries  in 
the  sample.  Thus,  our  measure  of  relative  trade  balance,  henceforth  r.t.b.,  can  be 
expressed  as  follows; 

(r.t.b.);  =  [(x,-  -  I  [(x,  -  , 

where  is  the  exports  of  the  zth  industry;  z?7^  is  imports  of  the  zth  industry;  y^-is 
value  of  shipments  of  the  zth  industry;  is  total  exports  of  our  fifty-four 
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industries;  is  total  imports;  and  is  total  value  of  shipments  for  the  sample. 
All  variables  are  average  values  for  1969-70.^^ 

The  net  trade  balance  measure  was  chosen  as  a  convenient  summary  measure 
of  trade  performance  by  industry;  however,  as  mentioned  above,  such  a  measure 
might  obscure  certain  behavioural  relationships  since  determinants  of  export  and 
import  patterns  may  differ.  More  specifically,  there  is  a  concern  that  the  net 
trade  balance  measure  might  be  substantially  influenced  by  erratic  foreign  and 
domestic  tariffs,  thereby  distorting  conclusions  drawn  about  underlying  com¬ 
parative  advantage.  To  some  extent,  the  distortions  created  by  the  American 
tariff  would  be  compensatory  to  those  created  by  the  domestic  tariff,  since  tariff 
structures  are  similar  (although  lower  in  the  United  States).  Thus  exports  from 
high  tariff  industries  in  Canada  would  be  discouraged  by  the  American  tariff, 
while  imports  from  the  United  States  would  be  reduced  by  the  domestic  tariff. 
Interpretation  of  the  statistic  as  an  index  of  comparative  advantage  might  there¬ 
by  remain  unaffected.  Indeed,  Balassa  found  a  considerable  degree  of  corres¬ 
pondence  between  export  performance  and  export-import  ratios  for  his  sample 
of  countries  with  Canada  showing  the  highest  correlation  coefficient  between 
the  two  sets  of  indices  (Balassa,  1975,  108-9). 

Our  calculated  measure  of  r.t.b.  for  each  sample  industry  is  given  in  Table 
20.^^ 

Since  there  was  an  overall  net  trade  deficit,  on  average,  for  our  sample  of 
secondary  manufacturing  industries,  calculated  r.t.b. s  were  multiplied  by  minus 
one  so  that  a  positive  value  would  reflect  a  net  trade  surplus  in  an  industry. 
Industries  for  which  the  calculated  statistic  is  positive  can  be  considered  as 
sectors  in  which  Canada  has  a  comparative  advantage.  Industries  for  which  the 
statistic  has  a  calculated  value  of  less  than  minus  one  are  the  least  internationally 


13  Value  of  shipment  data  were  obtained  from  Statistics  Canada  (1969,  1970)  and  export- 
import  data  are  from  Barrows  (1973). 

14  The  full  list  of  industries  is  given  in  Appendix  B.  For  convenience,  the  industries  are 
referred  to  by  their  SIC  codes  in  the  text.  To  evaluate  the  consistency  involved  in  using 
alternative  trade  performance  indices,  an  index  of  relative  export  performances  was 
calculated  for  each  industry.  The  measure  was  calculated  by  dividing  the  ratio  of  ex¬ 
ports  to  total  industry  shipments,  1969-70,  for  the  /th  industry  by  the  same  ratio 
averaged  for  all  industries  in  the  sample.  Industries  were  grouped  by  the  three  categories 
given  in  Table  15,  and  an  average  export  intensity  measure  was  calculated  for  the  three 
industry  sets.  The  average  export  intensity  ratio  calculated  for  the  set  of  industries 
given  under  the  first  r.t.b.  column  in  Table  20  was  1.99  while  calculated  ratios  for  the 
second  and  third  column  industries  were  0.86  and  0.73  respectively.  Our  export  per¬ 
formance  measure,  while  providing  the  same  grouped  industry  rankings  as  the  net  trade 
balance  measure,  is  less  precise  in  distinguishing  categories  of  ‘comparative  disadvantage’ 
industries. 
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TABLE  20 


Relative  trade  balance,  Canada,  1969-70 


r.t.b.  >  0 

-1  <  r.t.b. 

<  0 

r.t.b.  <  — ; 

1 

Industries 

r.t.b. 

Industries 

r.t.b. 

Industries 

r.t.b. 

151 

1.80 

153 

-0.03 

1094 

-3.40 

162 

-0.95 

252 

0.68 

165 

-0.65 

172 

-1.90 

183 

-0.69 

2541 

0.15 

231 

-0.22 

174 

-1.02 

248 

-0.05 

256 

0.56 

2619 

-0.11 

175 

-1.19 

266 

-0.18 

264 

0.24 

272 

-0.62 

181 

-1.25 

291 

-0.06 

323 

1.54 

292 

-0.40 

182 

-2.86 

3039 

-0.24 

325 

1.44 

305 

-0.99 

268 

-5.66 

311 

-0.96 

327 

0.05 

324 

-0.55 

294 

-1.31 

326 

-0.01 

335 

0.09 

3391 

-0.83 

306 

-3.39 

377 

-0.26 

338 

0.50 

3991 

-0.51 

316 

1.69 

374 

-0.63 

3651 

-0.37 

331 

-1.88 

332 

-0.95 

321 

-0.43 

393 

-3.09 

307 

-0.17 

301 

-0.01 

373 

-1.92 

378 

-0.63 

375 

-0.31 

336 

-1.54 

376 

-0.14 

334 

-1.94 

304 

-0.24 

competitive  secondary  manufacturing  industries  in  the  sample,  while  those  in¬ 
dustries  having  negative  r.t.b.s  greater  than  minus  one  and  less  than  zero  fall  in 
between. 

The  first  relationship  we  examined  was  that  between  the  technological 
intensity  of  an  industry,  measured  as  the  ratio  of  male  professional  and  technical 
wage  earners  to  total  employees  in  the  industry  for  1961,  and  the  industry’s 
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r.t.b/^  While  a  more  specific  measure,  such  as  the  number  of  scientists  and 
engineers  as  a  percentage  of  total  employees,  might  have  been  preferable  to  the 
measure  chosen,  data  are  not  available  at  sufficiently  disaggregated  levels  to 
estimate  such  a  skill-specific  human-capital  ratio.  Some  consolation  can  be 
drawn  from  the  fact  that,  at  the  two-digit  level,  ratios  of  professional  and  tech¬ 
nical  workers  to  total  employees  and  R  +  D  as  a  percentage  of  sales  are  highly 
correlated  (Wilkinson,  1966,  13). 

Mean  ratios  of  professional  and  technical  workers  to  total  employees  were 
calculated  for  our  three  sets  of  industries  (see  Table  21.)  The  mean  ratio  for  the 
first  industry  category,  those  industries  with  r.t.b.  indexes  greater  than  zero,  was 
4.5  per  cent,  while  for  the  other  two  sets  the  ratio  was  6.4  per  cent.  It  would 
appear  that,  while  Canada  has  a  comparative  disadvantage  in  technology-based 
industries,  the  relationship  between  net-trade  deficit  and  technological  intensity 
may  be  non-linear  and,  perhaps,  not  monotonically  increasing. 

The  limitations  on  inferences  drawn  from  a  crude  statistical  approach,  such  as 
employed  above,  are  recognized.  One  major  limitation  of  the  above,  as  well  as  of 
all  subsequent  calculations,  is  the  small  number  of  observations  in  the  com¬ 
parative-advantage  industry  category.  Another  is  the  failure  to  explicitly 
incorporate  ceteris  paribus  assumptions  through  statistical  techniques  such  as 
multiple  regression  analysis;  however,  even  if  regression  techniques  were  em¬ 
ployed,  unique  parameter  estimates  would  be  difficult  to  obtain  given,  as  will  be 
shown,  the  intercorrelation  existing  among  industry  variables. 

The  mean  domestic  tariff  level  for  the  three  sets  of  industries  was  found  to 
increase  consistently  across  categories. The  ratio  of  import  duties  to  total 
imports  in  1969  averaged  10.3  per  cent  for  the  first  set,  those  industries  with 
r.t.b.s  greater  than  zero,  while  the  average  increased  to  15.6  per  cent  for  the 
second  set,  those  with  r.t.b.s  between  zero  and  minus  one,  and  17.1  per  cent  for 
the  third,  those  with  r.t.b.  indices  less  than  minus  one.  Relative  net  trade  deficits 
are  therefore  seen  to  be  consistently  related  to  nominal  domestic  tariff  levels. 
This  result  coincides  with  Baumann’s  findings  (Baumann,  1974Z?)  for  sixty-seven 
three-digit  Canadian  industries  that  exports  minus  imports  as  a  percentage  of 
domestic  output  was  inversely  related  to  the  Canadian  tariff.  It  is  interesting  to 
note  that  among  those  industries  suffering  comparative  disadvantages,  nominal 
tariff  levels  appear  to  exert  an  independent  influence  on  the  magnitude  of  trade 


15  Information  from  the  1971  census  was  not  available  at  the  time  the  data  were  prepared 
and  the  data  have  not  been  recalculated  when  revising  for  publication. 

16  Nominal  tariff  rates  for  our  sample  industries  are  provided  in  Lermer,  1974. 

17  Baumann  also  points  out  the  important  disclaimer  that  the  direction  of  causation  is 
difficult  to  determine  since  high  tariffs  may  also  be  the  result  of  chronic  trade  deficits. 
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TABLE  21 

Mean  values  of  variables  r.t.b.  indices,  Canada,  1969-70 


r.t.b.  >  0 

1 

A 

A 

o 

A 

1 

1  Professional  and 
technical  workers 
as  a  percentage 
of  total  employees, 
1961 

4.5% 

6.4% 

6.4% 

2  Domestic  tariff 
level,  1969 

10.3% 

15.6% 

17.1% 

3  U.S.  tariff 
level,  1970 

9.5% 

10% 

12.1% 

4  Stage  of 
fabrication 

0.431 

0.521 

0.636 

5  Four-firm 
concentration 
ratio 

58.1 

47.1 

41.8 

deficits,  while  technological  intensity,  as  measured  by  the  ratio  of  professional 
and  technical  workers  to  total  employees,  does  not. 

American  tariff  levels  also  appear  related  to  relative  trade  deficits  in  an  ex¬ 
pected  fashion.  Import  duties  as  a  percentage  of  total  imports  in  1970  averaged 
9.5  per  cent  for  the  first  industry  set,  increasing  to  10  per  cent  in  the  second  set, 
and  12.1  per  cent  in  the  third.  Consistent  with  the  studies  by  Baumann  and 
Wilkinson,  higher  American  tariffs  are  seen  to  be  consistently  related  to  trade 
deficits  in  Canadian  industries. 

Two  other  factors  were  related  to  our  relative  trade  balance  measure:  a  stage 
of  fabrication  index  measured  as  the  ratio  of  other  final  demand  to  total  output, 
and  the  four- firm  industrial  concentration  ratio.  On  prior  grounds,  we  would 
expect  industries  with  higher  fabrication  indices  to  suffer  relatively  greater  net 
trade  deficits,  since  other  studies  have  shown  that  favourable  net  trade  balances 
are  associated  with  industries  largely  manufacturing  producer  goods.  The  average 
value  of  the  stage  of  fabrication  index  for  industries  in  the  first  set  is  0.431, 
increases  to  0.521  in  the  second  set,  and  to  0.636  in  the  third  set.  The  four-firm 

18  Calculated  import  duties  for  equivalent  American  industries  are  taken  from  U.S. 
Department  of  Commerce,  1974. 

19  The  stage  of  fabrication  index  was  taken  from  Lermer,  1974,  while  the  four  firm 
concentration  ratio  is  provided  in  Department  of  Consumer  and  Corporate  Affairs, 

1974. 
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concentration  measure  was  used,  as  in  Baumann’s  study,  as  a  proxy  for  the 
different  firm  level  economies  such  as  economies  in  research  and  development, 
marketing,  risk-bearing,  and  input  purchasing.  The  four-firm  concentration  ratio 
for  our  industry  sample  decreases  from  an  average  value  of  58.1  for  the  first  set, 
to  47.1  for  the  second,  and  41.8  for  the  third.  The  result  with  respect  to  the 
concentration  variable  is  consistent  with  results  obtained  by  Baumann  for  his 
preferred  specification  of  Canadian  trade  patterns,  that  is,  industry  concentra¬ 
tion  was  positively  related  to  an  industry’s  trade  balance  (Baumann,  1974^?,  Table 
4).  Carlsson,  in  a  related  study,  found  that  efficiency  levels  in  twenty-six 
Swedish  manufacturing  industries  were  positively  related  to  the  four-firm  con¬ 
centration  ratio  (Carlsson,  1972).  The  interpretation  of  the  finding  is  that,  for 
Canada,  the  concentration  ratio  reflects  the  existence  of  firm-level  economies  of 
scale;  however,  a  factor  that  should  be  considered  in  interpreting  the  result  is  the 
significant  influence  that  the  motor  vehicle  industry  has  on  the  calculated  con¬ 
centration  ratio  for  the  first  set. 

In  spite  of  the  rather  crude  analysis,  our  results  accord  reasonably  well  with 
those  of  other  studies.  Industries  for  which  Canada  enjoys  a  relative  trade 
surplus  are  characterized  by  lower  domestic  and  American  tariff  levels,  less 
processing  for  final  use  as  a  percentage  of  total  output,  and  greater  levels  of 
concentration.  The  degree  of  comparative  disadvantage  across  our  industry 
sample  is  seen  to  be  consistently  related  to  Canada-United  States  tariff  levels  and 
stage  of  fabrication  and  inversely  related  to  the  ratio  of  industrial  concentration, 
but  is  unrelated  to  the  index  of  professional  and  technical  workers.  This  finding 
suggests  that  the  comparative  disadvantage  Canada  suffers  in  technology-based 
industries  does  not  reflect  unique  structural  characteristics  of  these  industries. 
Rather,  internationally  competitive  performance  in  these  industries  is  thwarted 
by  the  same  sets  of  factors  influencing  production  efficiency  in  other  manu¬ 
facturing  industries,  primarily  short  product  lengths  of  run  associated  with 
domestic  and  American  tariffs. 

CONCLUSION 

Considerations  of  the  effects  of  North  American  tariffs  on  Canadian  real  income 
levels  have  generally  focused  on  the  static  production  and  consumption  costs 
associated  with  inefficiencies  in  production  assuming  existing  technology.  The 
regional  implications  of  tariff-induced  inefficiencies  were  discussed  in  Chapter  3 
where  it  was  concluded  that  an  important  long-term  result  of  freer  trade  would 
be  continued  increases  in  real  income  levels  of  urban  workers  in  Ontario  and 
Quebec. 
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The  thrust  of  this  concluding  section  is  to  suggest  that  estimates  of  ‘static’ 
production  inefficiencies  understate  the  true  costs  associated  with  the  North 
American  tariff  structure.  While  precise  estimates  are  unobtainable,  there  is  good 
reason,  as  well  as  evidence,  to  presume  that  dynamic  inefficiencies  associated 
with  slower  rates  of  technological  change  derive  from  tariff  protection.  The  first 
round  production  effects  of  such  costs  would  fall  disproportionately  on  factors 
of  production  in  the  Ontario  industrial  sector.  Ontario  is  a  more  manufacturing¬ 
intensive  province  than  other  regions  of  Canada;  moreover,  a  higher  percentage 
of  Ontario’s  manufacturing  output  is  concentrated  in  ‘high-technology’^^ 
industries  than  is  true  elsewhere  in  the  country.  Specifically,  total  value  added  in 
manufacturing  as  a  percentage  of  total  value  added  for  goods-producing  indus¬ 
tries  in  1969  was  approximately  78  per  cent  for  Ontario  and  approximately  50 
per  cent  for  the  rest  of  Canada.  Total  value  added  in  fifteen  ‘high-technology’ 
industries  as  a  percentage  total  value  added  in  manufacturing  in  1971  was 
approximately  22  per  cent  in  Ontario  and  approximately  17  per  cent  for  the  rest 
of  the  country. 

The  implication  of  the  foregoing  analysis  is  that  science  policy  is  com¬ 
plementary  to  broader  commercial  policies,  including  tariff  policies.  To  the  ex¬ 
tent  that  trade  liberalization  would  result  in  increased  rates  of  industrial 
innovation  and  diffusion,  Ontario  has  a  particularly  strong  vested  interest  in  such 
policies. 


20  The  following  industries  were  classified  as  being  ‘high-technology’  industries  based  upon 
the  classification  adopted  by  the  Ministry  of  State  for  Science  and  Technology; 
petroleum  and  coal  products;  chemical  and  chemical  products;  man-made  fibre;  hard¬ 
ware,  tool,  and  cutlery  manufacturers;  heating  refrigeration,  and  air  conditioning; 
agricultural  implements;  miscellaneous  machinery  and  equipment;  office  machinery; 
aircraft  and  parts;  railroad  rolling  stock;  miscellaneous  vehicle  manufacturers; 
communications  equipment;  miscellaneous  electrical  products;  pharmaceuticals  and 
medicines;  instruments  and  related  products. 
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Additional  tables 


TABLE  1 


Payments  to  Canadian  industry  for  research  and  experimental  development,  1966-67  to 
1971-72  (millions  of  dollars) 


Department  or  agency 

1966-67 

1967-68 

1968-69 

1969-70 

1970-71 

1971-72 

AECB 

— 

— 

— 

— 

0.1 

0.1 

AECL 

28.5 

27.2 

35.8 

33.3 

30.6 

22.1 

Canadian  Transport  Commission 

— 

— 

— 

— 

0.4 

0.4 

Communications 

— 

— 

3.3 

2.7 

3.9 

4.0 

Energy,  Mines  and  Resources 

— 

— 

0.4 

0.1 

11.3 

3.4 

Environment 

— 

— 

— 

0.7 

1.2 

1.5 

Fisheries  and  Forestry 

0.8 

0.3 

0.1 

— 

— 

— 

ITC 

25.8 

31.3 

45.7 

52.1 

67.0 

82.6 

National  Defence 

24.1 

19.7 

17.0 

13.7 

13.3 

16.8 

NRC 

4.2 

5.0 

5.8 

6.2 

7.4 

8.6 

Pubhc  Works 

— 

— 

— 

0.1 

0.1 

0.1 

Transport  -  Other 

0.4 

0.9 

0.6 

0.7 

0.2 

0.4 

Other 

0.1 

0.1 

0.2 

0.1 

0.1 

0.1 

TOTAL 

83.9 

84.5 

108.9 

109.7 

135.6 

140.1 

SOURCE:  Report  of  the  Senate  Special  Committee  on  Science  Pohcy,  >1  Science  Policy  for 
Canada,  Vol.  2,  1972,  p.  587 


Appendix  A  107 


TABLE  2 


Per  cent  distribution  of  national  research  and  development  by  sector  of 
performance  and  country,  1967 

Business 

Higher 

Private 

enterprise 

Government 

education 

non-profit 

Switzerland 

76.5 

6.3 

17.1 

— 

Sweden 

69.9 

14.2 

15.5 

0.4 

U.S.A. 

69.8 

14.5 

12.2 

3.6 

Germany 

68.2 

5.1 

16.3 

10.4 

Belgium 

66.8 

10.4 

21.4 

1.3 

U.K. 

64.9 

24.8 

7.8 

2.5 

Japan 

62.5 

13.0 

22.9 

1.6 

Netherlands 

58.1 

2.7 

17.7 

21.5 

France 

54.2 

32.1 

12.9 

0.8 

Canada 

37.7 

35.6 

26.7 

SOURCE:  Report  of  The  Senate  Special  Committee  on  Science  Policy, 
A  Science  Policy  for  Canada,  Vol.  1,  1970,  p.  128 

TABEE  3 

Distribution  of  total  national  research  and  development  expenditures  by 
type  of  activity  and  country,  1967 

Applied 

Fundamental 

Country 

Development  (%) 

research  (%) 

research  (%) 

Switzerland 

Not  available 

Not  available 

14.5 

U.K. 

64.6 

24.4 

11.0 

U.S.A. 

64.3 

21.6 

14.1 

Netherlands 

48.7 

n.a. 

n.a. 

France 

47.8 

n.a. 

n.a. 

Japan 

42.5 

30.8 

26.7 

Canada 

38.9 

38.0 

23.1 

Belgium 

37.2 

42.2 

20.5 

SOLfRCE:  Report  of  the  Senate  Special  Committee  on  Science  Policy,  A 
Science  Policy  for  Canada,  Vol.  I,  1970,  p.  125 
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TABLE  4 

Cost  distribution  breakdown  for  innovation  activity 


Activity 

Percentage  of  Total  Cost 

Research  -  advanced 

Development  -  basic  invention 

5-10 

Engineering  and 

designing  the  product 

10-20 

Toohng  -  Manufacturing  engineering 
(getting  Ready  for  manufacture) 

40-60 

Manufacturing 

Start-up  expenses 

5-15 

Marketing 

Start-up  expenses 

10-25 

SOURCE:  Report  of  the  Senate  Special  Committee  on  Science  Policy, 
A  Science  Policy  for  Canada,  Vol.  2,  1972,  p.  395 


TABLE  5 

Four  performance  indicators  of  technological  innovation  in  ten  industrially  advanced  countries 
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TABLE  6 

Income  relatives,  science  and  all  occupations  (persons  15  years  and  over 
who  worked  in  1970) 


Canada 

Mean  income  for  occupations  in  natural  sciences,  engineering  and  mathematics 

1  - =  1.6048 

Mean  income  for  all  occupations 

Median  income  for  occupations  in  sciences,  engineering  and  mathematics 

2  - =  1.7114 

Median  income  for  all  occupations 


Ontario 

Mean  income  for  occupations  in  sciences,  engineering  and  mathematics 

3  - =  1.6228 

Mean  income  for  all  occupations 

Median  income  for  occupations  in  sciences,  engineering  and  mathematics  ^ 

Median  income  for  all  occupations 

SOURCE:  Census  of  Canada,  1971  (Ottawa:  Information  Canada,  1974  and  1975),  Vol.  1, 
pp.  14-1  and  2,  Vol.  2,  17-71  and  72 


TABLE  7 

Relative  supply  and  relative  incomes  of  scientific 
workers:  Canada  versus  U.S.,  1970 

Canada 

Number  of  scientific  workers 

1  - =  0.0256 

Number  of  all  employed  persons 

Mean  income  of  scientific  workers 

2  - =  1.6048 

Mean  income  of  all  employed  persons 


U.S. 

Number  of  scientific  workers 

1  - =  0.0297 

Number  of  all  employed  persons 

Mean  income  of  scientific  workers 

2  - =  1.6820 

Mean  income  of  all  employed  persons 


SOURCES:  Census  of  Canada,  1971 ,  and  U.S. 
Department  of  Commerce,  1970  Census  of  Popu¬ 
lation,  Subject  Report  7-C,  Occupation  By 
Industry,  Table  One  and  Subject  Report  8-B, 
Earnings  By  Occupation  and  Education,  Table 
One  (Washington:  U.S.  Government  Printing 
Office,  1973) 
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TABLE  8 

Percentage  of  scientific  and  technical  workers  having  five  or  more  years  of 
higher  education  (Canada  and  U.S.,  1970) 

Canada 

U.S. 

1  Engineers  =12 

2  Life  and  physical  scientists  =  39 

1  Engineers  =  24 

2  Life  and  physical  scientists  =  50 

SOURCES:  A.  Atkinson,  T.  Barnes,  and  N.  Richardson,  Canada's  Highly 
Qualified  Manpower  Resources  (Ottawa:  Department  of  Manpower  and 
Immigration,  1970)  and  U.S.  Department  of  Commerce,  1970  Census  of 
Population,  Subject  Report  8-B,  Earnings  By  Occupation  and  Education, 
Table  One 


APPENDIX  B 


Sample  industries 


SIC  code 

Industry 

1094 

151 

153 

162 

165 

172 

174 

175 

181 

182 

183 

231 

248 

252 

2541 

256 

2619 

264 

266 

268 

272 

291 

292 

294 

301 

3039 

304 

Wineries 

Leaf  tobacco  processors 

Tobacco  products  manufacturers 

Rubber  products 

Plastics  fabricating  industries,  NES 

Leather  tanneries 

Shoe  factories 

Leather  glove  factories 

Cotton  yarn  and  cloth  mills 

Wool  yarn  and  cloth  mills 

Man-made  fibre  yarn  and  cloth  mills 

Hosiery  mills 

Foundation  garment  industry 

Veneer  and  plywood  mills 

Sash  door  and  other  millwork  plants 

Wooden  box  factories 

Household  furniture  mfs.,  NES 

Office  furniture  mfs. 

Miscellaneous  furniture  and  equipment  mfs. 

Electric  lamp  and  shade  mfs. 

Asphalt  roofing  manufacturers 

Iron  and  steel  mills 

Steel  pipe  and  tube  mills 

Iron  foundries 

Boiler  and  plateworks  ^ 

Ornamental  and  architectural  metal,  NES 

Metal  stamping,  pressing,  and  coating 
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SIC  code 

Industry 

305 

306 

307 

311 

316 

321 

323 

324 

325 

326 

327 

331 

332 

334 

335 

336 

338 

3391 

3651 

373 

374 

375 

376 

377 

378 

393 

3991 

Wire  and  wire  products 

Hardware  tool  and  cutlery  mfs. 

Heating  equipment  mfs. 

Agricultural  implements 

Commercial  refrigeration  and  air-conditioning  equipment 
Aircraft  and  aircraft  parts  mfs. 

Motor  vehicle  mfs. 

Truck  body  and  trailer  mfs. 

Motor  vehicle  parts  and  accessories  mfs. 

Railroad  rolling  stock 

Shipbuilding  and  repair 

Mfs.  of  small  electrical  appliances 

Mfs.  of  major  appliances 

Mfs.  of  household  radio  and  TV  receivers 
Communications  equipment 

Mfs.  of  electrical  industrial  equipment 

Mfs.  of  wire  and  cable 

Battery  mfs. 

Petroleum  refining 

Mfs.  of  plastics  and  synthetic  resins 

Mfs.  of  pharaceuticals  and  medicines 

Paint  and  varnish  mfs. 

Mfs.  of  soaps  and  cleaning  compounds 

Mfs.  of  toilet  preparations 

Mfs.  of  industrial  chemicals 

Sporting  goods  and  toys 

Broom,  brush,  and  mop  mfs. 
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